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FOREWORD. 

An authoritative series of analyses of the commoner food- 
stuffs, such as are sold and consumed in this country, has long 
been required. It is true that a large amount of data is already 
in existence but this refers, for the most part, to foodstuffs con- 
sumed in other countries than our own. The need became 
urgent during the late war especially when the Army, in common 
with the other sections of the community, was strictly rationed. 
Owing to this diversity of values and the lack of a common 
standard, Captain R. H. A. Plimmer, who is a recognised autho- 
rity on analytical technique, was directed to make a series of 
analyses for the use of the Army Medical Authorities. In issuing 
this report, which has been compiled with exhaustive care and 
for which great credit is due to Captain Plimmer, it is felt that 
it may be of value to other branches of His Majesty's Services 
and form the basis of a common standard of food values. 

T. H. J. GOODWIN, Lt.-General, 
D.G., A.M.S. 
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INTRODUCTION. 



The food of the individual consists mainly of the three groups 
of chemical substances — ^protein, carbohydrate and fat — as 
supplied by meat, eggs, fish, bread, fruit, vegetables, &c. Water, 
salts and the accessory food factors are also necessary. A 
sufficiency of salts is generally present in the ordinary mixed 
diet, and extra sodium chloride is added according to taste. 

The energy value of the food can be ascertained by the 
direct method of combustion. The total fuel value as so obtained 
is erroneous physiologically, since this method includes in its 
results those parts of the food, such as cellulose or fibre, which 
are not digestible and utilisable by the human organism. More 
accurate physiological energy values of the food result from its 
calculation from the chemical composition of the food-stuffs, 
especially if the proper factors (see below) be used. Hence the 
chemical composition of the food becomes the basis of its 
energy value. 

Very little attention has been paid in this country to the 
chemical composition and energy value of foodstuffs. We have 
the valuable books by Tibbies, Hutchison and other authors 
on foods and dietetics ; also the useful summary by McKillop 
on food values ; but the majority of the food analyses are by 
foreign workers. The British chemists have, however, made 
numerous analyses, but their data are scattered over various 
journals and are not readily available for reference. Most of 
the chemical analyses quoted in text-books on foods, dietetics 
and physiology are those of Atwater and Bryant. Their Bulletin, 
No. 28 of the U.S. Department of Agriculture, corrected 14th 
April, 1906, on the Chemical Composition of American Food 
Materials, is an unique compendium of analyses and energy 
values. Numerous analyses of each kind of foodstuff were made, 
so that a proper average might be given. 

It was with the idea that the War Office (and other depart- 
ments of the Government) should possess a series of data prepared 
in this country from the food in common use, both home-grown 
and imported, that Sir W. H. Horrocks directed the following 
analyses to he carried out. Such a complete set of data 
as those of Atwater and Bryant could not be obtained 
by a single worker in the limited period of time available, 
but in the time so devoted analyses of most foodstuffs 
have been made ; fewer samples were necessarily taken. 
The aim has been to arrive at an average for each group 
of foodstuffs, such as beef from analyses of the various joints, 
bread from the produce of various bakeries, fish from the group 



of white fish, &c. In the cases of meat, fish, &c., the joints were 
separated into fat and skin and lean, flesh and skin, &c., and 
the proportions determined so as to calculate the whole. Further, 
the proportions of the joints of the carcase have been ascertained 
so that the composition of any part and ultimately of the whole 
animal can be arrived at. (See under meat, poultry, fish, &c.) 
The analyses are thus not a replica of those of Atwater and 
Bryant, but may rather be regarded as a supplement. 

The analyses number about 900, it is perhaps of interest that 
the number of weighings involved were over 20,000. Each 
analysis, in so far as material was available, was carried out in 
duplicate, and the mean figure is given. This part of the work 
was carried out single-handed, except for the groups of animal 
offal, head, pork, &c., and birds ; here the assistance of Mr. A. D. 
Husband, A.I.C., of the Rowett Research Institute in Animal 
Nutrition, Aberdeen, was of great value. The preparation of the 
materials for analysis has been performed under supervision by 
Sergt. A. Lunn, R.A.M.C, Private P. O. Colville, R.A.M.C, and 
Sergt. Lowson, R.A.M.C, of the Staff of the Hygiiene Department 
of the Royal Army Medical. College, and also of Mr. James 
Ironside of the above Research Institute, Aberdeen. Without 
their help and interest in this work it would have been difficult 
to accomplish the scheme attempted. 



ANALYSES AND ENERGY VALUES OF FOODS. 



METHODS. 

The methods which have been used throughout this series 
of determinations have been those in general use and described 
in the various text-books of biochemistry, or physiological 
chemistry, and of food analysis. Modifications, if any, have 
consisted usually in some slight simplification of the ordinary 
procedure, so as to ensure as rapid an analysis as possible. 

1. Determination of Water and Ash. 

The usual procedure was adopted. In those cases in which 
sodiuin chloride estimations (excepting fresh meat, fresh fish, &c.) 
were required, the ash was dissolved in dilute nitric acid and the 
chloride estimated by Volhard's method. On deducting this 
quantity there remains "other ash." Detailed anatyses of the 
ash were not made. 

2. Determination of Sodium Chloride, 

The determination of sodium chloride in foodstuffs cannot be 
effected by incineration and further analysis as described above, 
since, on ashing these substances, sodium chloride is volatilised. 

The chlorides are most conveniently estimated by soaking a 
weighed quantity of the finely minced material (1-2 gm.) in 
distilled water in a 100 or 200 c.c. measuring flask for about 
12-18 hours. The chlorides diffuse out of the tissue in this time, 
the volume is made up to the mark, the mixture well shaken 
and filtered into a dry vessel. The chlorides are estimated in a 
known volume of the filtrate by Volhard's method. The chloride 
is calculated as sodium chloride. 

3. Determination of Acidity. 

Acidity was estimated in meat, fruits and some other food- 
stuffs. The data so obtained are not in all cases given in the 
following tables. It is customary. to return acidity figures as 
lactic acid in the case of meat, as malic acid in the case of fruits. 
The acidity of meats is most probably due to acid phosphates, 
and its amount is usually very small. The acidity of fruits is 
variable, and the data are interesting. The acidity was estimated 
by soaking a weighed quantity of material in water and some- 
times titrating directly, using phenolphthalein as indicator ; in 
other cases, after making up to a volume and filtering. 



4- Determination of Protein. 

Proteins may be estimated by difference in certain cases. 
They are most commonly estimated by calculations from the 
amount of nitrogen as determined by Kjeldahl's method. 

Protein has been estimated here by calculation from the 
amount of nitrogen. In carrying out the Kjeldahl method, it 
has sufficed to heat the material with cone, sulphuric acid 
(20-35 c.c.) and about o"a5 gm. of copper sulphate. It was not 
necessary to add potassium sulphate. The oxidation was gener- 
ally finished in two to three hours, except in those cases in which 
the material contained a great deal of fat. 

Fats and very fatty materials were effectively and rapidly 
analysed for their nitrogen content by oxidising the residue 
remaining from the ether extract of the fat estimation. 

Calculation of the Amount of Protein. The Protein Factor. 

The amount of protein in foodstuffs is ascertained from the 
amount of nitrogen by multiplying it by the factor 6-25. This 
factor is derived from the assumption that all proteins contain 
16 per cent, of nitrogen, i.e. -Y/. 

This figure is correct, or nearly correct, for the proteins of 
the muscular tissues of animals, birds, fishes, but it is not correct 
for proteins of other sources. Thus, caseinogen, the chief protein 
of milk, contains 15-67 per cent, of nitrogen, and the correct 
factor is 6 '38. This factor is now most frequently used for the 
proteins of milk. It is used here for the proteins of mUk and its 
derivatives, such as cheese. 

The 6-25 factor is erroneous for the proteins of eggs, both 
white and yolk (see under eggs). 

Vegetable proteins contain more nitrogen than animal pro- 
teins ; their nitrogen content varies from 16-38 to 18-73 per 
cent. It has been suggested that different factors be used for 
different vegetable proteins, e.g. 6 for barley, maize, &c., 5-7 for 
wheat, rye, &c., 5-5 for cottonseed, nuts, &c., but the suggestion 
has never been adopted. The 6-25 factor is, at any rate, too 
high ; 5-68 is sometimes used for wheat. 

Throughout this series of calculations the factor 5-68 has 
been used in calculating protein in materials of vegetable 
origin. 

On the Presence of Nitrogenous Substances other than Protein. 

Nitrogenous substances other than proteins are present in 
the tissues of animals and plants. Alkaloids do not come into 
consideration in the ordinary foodstuffs. These nitrogenous 
constituents are generally considered to be waste products,- not 
utilisable by the animal. 

Detailed chemical analyses (by isolation of the compounds) 
has shown that creatine, purine and other bases are present in 
muscular tissue, creatine to the amount of about 0-5 per .cent. 



the purine and other bases in still smaller amounts. Urea and 
amino acids are also present. The amino acids are the con- 
stituents of protein, produced in the ordinary course of digestion 
for the assimilation of protein. 

Plant tissues have been found to contain asparagine, gluta- 
mine and various amino acids. The two amides, rather than 
aspartic and glutamic acids, are the real constituents of protein. 
Hence in the case of plant tissues the greater part, if not all, 
of the nitrogenous substances are the equivalent of protein ; 
they are, in fact, assimilable protein. Usually these plant sub- 
stances are arbitrarily excluded, instead of being included ; the 
animal substances are included, instead of being excluded. It is 
doubtful if creatine is assimilated ; the purine bases are not 
assimilated, but excreted. Sheep, cattle, &c., S5aithesise creatine 
from plant food ; perhaps man has the same power of synthesis. 
Total nitrogen has therefore been regarded as entirely protein 
in this series of analyses and no deductions made. Deductions 
may in the future be necessary for the animal extractives only, 
as creatine and the bases are frequently termed. 



5. Determination of " Fat " (Ether Extract). 

This determination was invariably carried out by Soxhlet's 
method, using ether as solvent. No other method is possible 
in a long series of routine analyses. 

It was found convenient and expeditious to allow the dried 
material for extraction to stand in ether during the night and 
to proceed next day with the continuous extraction. With a 
small electric hot plate at least six determinations can be made 
at the same time ; such hot plates afford also other advantages. 

6. Determination of Carbohydrate. 

The small amount of carbohydrate present in animal tissues 
is negligible. The polysaccharide, glycogen, is known to be 
present in the liver and heart under almost all normal conditions. 
The estimation by Pfliiger's method is too long for routine 
practice. The amount of glycogen is given fairly accurately 
by difference ; only lactose in milk is generally estimated sepa- 
rately. 

The carbohydrates in vegetable foodstuffs are most commonly 
glucose, fructose, cane sugar, maltose, starch. 

The two monosaccharides have been determined together as 
" glucose " in the case of fruits. Reducing sugar of this type, 
probably maltose, was determined in bread. Cane sugar was 
determined in fruits. The procedure adopted was to soak the 
desired weighed quantity of material, in presence of i per cent, 
of toluene, in water in a measuring flask for 12 to 18 hours, 
complete the volume, mix, filter and determine the reducing sugar 
by Fehling's volumetric method. Cane sugar was subsequently 
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estimated in another portion of the filtrate after liydrolysis 
with dilute sulphuric acid ; its amount was represented by the 
increase in reducing power multiplied by 47/50. 

There is no satisfactory method for the routine determination 
of starch. Its amount is usually represented by difference. 

7. Determination of Fibre or Cellulose, 

The amount of fibre has been estimated by the usual method ; 
2 per cent, acid and 2 per cent, alkali were used (see Voelcker, 
"Analyst," 1918, 43, 31). 

8. General Results of Analyses. 

In all cases where sufficiency of material was available the 
analyses have been performed in duplicate. The mean of the 
duplicate figures is given in the following tables. 

Frequently the duplicates have not been as close as desired ; 
this applies most particularly to the analyses of meat and similar 
foodstuffs. It is fairly attributed to the difficulty of preparing 
perfectly homogeneous samples ; it is not possible to reduce 
meat, &c., to such a fine state of division by means of a small 
mincer so that an even sample always results. The case is similar 
with those vegetables which aire tough. Hence the analytical 
data have not been returned to more than one place of decimals. 
The small loss of moisture which occurs in weighing out the 
samples is another factor to be considered. 

9. Energy Values. 

The energy value of the foodstuffs has been calculated from 
the analyses of protein, carbohydrate, fat by multiplication with 
the usual physiological factors, namely, 4'i, 4"i, 9*3 respectively. 
These factors are the mean of those obtained on a number of 
foods. 

Other factors have been put forward, but not yet adopted. 
They are suggested so as to make allowance for the digestibility 
of the foodstuffs. The digestibility of mixed foods is so variable 
that it is difficult to decide upon suitable other factors. If 
required, it is better to deduct say one-tenth from the total, if 
digestibility is taken into consideration. A fuller study of the 
"biological value of various foods" is really necessary before 
a change in the above figures is made. 
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MEAT. 

Beef, Veal, Mutton, Lamb, Pork. 

Any figure for the food value of the flesh of the ox, sheep 
and pig can only be an approximate one, because the flesh varies 
according to the " fatness " of the animal at the time of its use 
for food. The deposition of the fat is not the same over the 
whole body, so that the joints of the carcase, as usually pur- 
chased, will have different values, e.g., back and leg. A more 
accurate food value would be given by the analysis of a whole 
or half carcase, but such a quantity of material is too great 
for manipulation in a small laboratory. The small purchaser 
requires the comparative data of the different joints ; the large 
purchaser wishes to know the value of the carcase as a whole. 
Hence, to satisfy the needs of both, and to get some repre- 
sentative food value, the plan adopted was the following : — 

Sections representing fair samples of the whole joint, and 
weighing from I to i lb., were procured from all the joints as 
usually cut. On account of the variation in the fat content, 
the fat and skin were separated from the lean, and the pro- 
portions of each determined by weighing. The parts were then 
separately analysed. From the proportions of fat and lean the 
figures can easily be calculated for the whole section. With 
the knowledge of the separate analytical data for lean and for 
fat and skin, the value for any other proportion than the one 
here examined can be calculated in the saine way. This scheme 
of calculation from the separate parts assumes that lean and 
fat and skin have always the same composition. The assumption 
requires numerous analyses of the lean of fat and thin animals. 

A rough value for the carcase can be deduced from these 
figures. 

The correct value for the carcase is only obtainable by knowing 
the weights of all the joints into which the carcase is cut, since 
the joints as cut have very different weights. 

The amount of bone in these sections is not representative of 
the bone in the whole carcase, but it is known that the bone 
of an animal is about 20 per cent, of its weight. A deduction 
of one-fifth can therefore be made for the whole carcase. 

The amount of bone in the section of the joint as used, here 
was not "a true proportion, since it was only desired to have a 
fair section of the fleshy portion. 

The quantity of bone in the forequarters of beef was ascer- 
tained from Captain C. M. Wills, R.A.S.C. The flesh of the 
forequarters was used for making sausages, and was separated 
from the bone for this purpose. As seen from the figures below, 
there is 17-^ per cent, of bone in the forequarter. A sample of 
the mixed meat was also supplied for analysis ; the analytical 
data of this meat are very near the analytical data which have 
been calculated for the whole forequarter. 

A similar proportion of bone has been assumed for the hind- 
quarter. 
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The suet (kidney fat), kidneys and thin skirt or diaphragm 
are generally left in the carcase of the animal, although they are 
sold separately. They are excluded from the data of the carcase, 
but included in the data of offal. 

The head, tail and other parts of the animal are also used 
for food. Either the whole or half of these parts was procured. 
They were prepared for analysis in the same way as the sections 
.of the joints, i.e., meat, fat and bone were separated, their pro- 
portions determined, and the separate parts analysed. 

The various parts of the offal were also analysed, after 
separation, if necessary, into fat and lean. 

The weights of the joints in the various carcases, the weight 
of head, tail, &c., and of each organ in the offal, have been 
ascertained through the kind help of Mr. A. Aiken of Aberdeen ; 
and, further, he made arrangements for determining the live 
weights of the animals before slaughter, and the weights of 
each part of the animals after slaughter. With these data it is 
possible to calculate the food value of the carcase, head, tail, 
whole of offal and ultimately of the live weights of the animals. 
The data so collected enable a comparison being made of the 
food value of the ox, sheep and pig, both of live weights, carcase, 
offal, &c. As stated above, the food value depends on the 
" fatness " of the animal. 

The animal with the highest food value is the pig, in spite 
of the comparatively lean nature of the parts here obtained for 
analyses. The sheep, has the next best food value, very close 
to that of the pig ; but here it must be remembered that the 
sheep was very fat and the average figure is likely to be lower. 
The average value of mutton is probably nearer the figure as 
now obtained for the ox. 

These data represent only ■ the food value ; the commercial 
value of the animals will also depend upon the value of the 
skin, tallow fat and other parts of the waste. 

The. various data are given in the following order : — 

(i) Proportions of parts in live animal, carcase, head, tail, 
offal, &c. ; fat and skin and lean in sections of 
joints, heart and other parts of offal. 

(2) Analytical data and corresponding energy values. 

(3) Analytical data calculated for parts in sections of joints, 

offal, tongue, head, tail, carcase, whole animal. 

Note on the Food Value of Meat. 

The proper basis of the food value of meat should be of the 
lean. This part of the meat is eaten by all people, and it suffers 
very little loss during cooking. The amount of fat in meat is 
diminished during cooking, and, further, individual taste may 
discard the whole or part of it. The fat content is thus indeter- 
minate for the individual, and it is not possible to give a figure 
for the energy value of meat as eaten. A minimum calorie value 
is that of the lean. 
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By the ordinary routine method of analysis no discrimination 
is made between the flesh of the different animals. Modern 
biochemistry is beginning to insist upon the nature of the amino 
acid content of the protein, i.e., upon the quality of the protein. 
It is not known whether the meat of different animals has the 
same composition in amino acids, nor is it known whether fore- 
quarter meat differs from hindquarter meat, or the meat of 
young and old animals. The eye and palate can detect the poorer 
qualities of meat. These contain more gristle and elastic tissue ; 
it is known that the protein of elastic tissue differs from other- 
proteins in composition. The quality of such a protein and also 
gelatin is not so good physiologically as that of muscle protein. 

Biochemical methods are not sufficiently advanced for deter- 
mining all the amino acids in proteins, but a certain number 
can be determined with, fair accuracy. Such analyses are very 
lengthy and not suitable for the routine analyses which gives 
the energy value. Analyses of this nature are being carried 
out in connection with research on animal nutrition. These 
data wni give a better index of the real food value of meat. 
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BEEF. 



The joints of the carcase, as it is usually cut for consumption 
consisted of frozen Argentine beef as supplied for Army use in 
1917. This beef was of first-rate quality, very similar to prime 
Scotch beef ; it differs mainly in flavour. 

The offal was derived from recently slaughtered cattle. 
Except the tripe, these organs were exactly in the same condition 
as on removal from the animal. The tripe, stomach (rumen and 
reticulum) and tripe-head (omasum) were cleaned and as sold 
for consumption ; the yearning (abomasum) and gussie (rectum) 
were not thus prepared, but the food residues and adhering fat 
were removed before analysis. Only the muscular coat of the 
gullet is edible matter, and allowance was made for the interior 
waste. The organs, such as the heart, were separated from 
adhering fat, but each was analysed and the value for the whole 
organ as present in the body was calculated. 

Analyses of tallow fat, the fat of the abdomen adhering to 
the intestines, and of the testis were also made. These parts are 
not usually consumed, and these data are not included in the 
final calculations. » 

The head, tongue and tail were again taken from different 
animals recently slaughtered. Half a head was obtained and 
separated into bone, meat, &c., for analysis. 

The tongue was also separated into its various parts. The 
tail was separated into its lean and fat, the remainder was boiled 
and the extract analysed. 



OX. 
Proportions of Parts. 



Live Animal. 



Carcase 

Head 

Offal 

Tail... 

Tongue 



Waste — 
Blood ... 
Fat (Tallow) 
Feet (4) ... 
Hide 
Intestines 



Lb 

467 

19 
76-25 

1-75 
8 



Per- 
centage. 
53-0 

2-2 

8-6 

0-2 

0-9 



572-0 64-9 
19 

38 
14 

59 

24 



154 
Loss — 

Blood, food resi- 
dues and water 
on evaporation ... 156 



Total 



882 



17-4 



17-7 



Half Carcase. 



Forequarter 
Hindquarter 

Total ... 



Lb. 

142 
120 



Per- 
centage. 

54-2 
45-8 



262 



100 -o 



Forequarter 


Joints. 




Brisket 


14 


9-9 


Chuck 


38 


26-8 


Clod (fat) 


2 


1-4 


Fore rib 


19 


13-4 


Middle rib 


13 


9-1 


Shin 


9 


6-3 


Shoulder ... 


43 


30-3 


Sticking 


4 


2-8 



Total 



142 
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Proportions of Parts — continued. 



Hindquarter Joints. 



Fillet 

Flank (thin) 

Leg 

Rump steak 

Silverside ... 

Sirloin 

Topside 

Total ... 



Lb. 
5 

14 
16 

14 
26 

30 
15 



Per- 
centage. 
4-2 
II-7 

13-3 
II-7 
21 "7 
25-0 

12-5 



120 



100- I 



Diaphragm — 

Thick skirt 

Thin skirt 

Gullet 

Heart 

Kidneys 

Liver 

Lungs 

Spleen 

Suet 

Trachea 
Tripe — 

Omasum or head 

Rumen or 

stomach 

Abomasum or 

yearning 

Rectum ... 
Heartbread or 

kernel 
Pancreas or coUop 
Thymus or sweet- 
bread 

Total 



I -25 


1-6 


I -oo 


1-3 


0-50 


0-7 


3-50 


4-6 


1-50 


2-0 


10- 00 


13 -I 


5-00 


6-7 


0-50 


0-6 


i8-oo 


23-6 


0-50 


0-7 


8-O0 


10-5 


18 -oo 


23-6 



2-25 

4-75 



3-0 

6-2 



0-50 0'6 
0-50 o • 6 

0-50 0-6 



76 '25 100 -o 



Head. 



Bone 
Brain 
Cheeks 



Total 





Per- 


Lb. 


centage. 


13 


54-2 


I 


4-2 


10 


41-6 


24 


100 -0 



1 Cheek. 



Bone 

Fat 

Lean 



0-5 14-3 
1-5 42-9 
1-5 42-9 



Total 



3-5 loo-i 



Tail. 



Bone 

Fat 

Lean 



0-5 
0-3 
0-9 



29-4 
17-7 
52-9 



Total 



1-7 100 -o 



Tongue. 

Cartilage ... ... o-i 

Root 4-8 

Sublingual gland ... o-i 

Tongue proper ... 2-0 

Skin ... ... 0'4 



1-4 
64-9 

1-4 
27-0 

5-4 



Total 



7-4 100 • I 



Proportions of Fat and Lean in 

Brisket. 

Fer- 
Gm. centage. 
(i) Fat and skin ... 165 50-8 

Lean 

Total ... 

(2) Fat and skin 
Lean 



Fore Rib. 
Fat and skin 
Lean 

Total ... 



160 


49-3 


325 


100 •! 


128 
320 


28-6 
71-4 


448 


100 -o 


b. 
90 
205 


30-5, 
69-5 


295 


100 -o 



Sections of Forequarter Joints. 
Shoulder. 

Per- 
Gm. centage. 
Fat and skin ... 25 13-5 

Lean ... ... 160 86-5 



Total 



... 185 lOO-O 



sticking. 

Fat and skin ... 145 

Lean ... ... 242 



37-5 
62-5 



Totel 



387 



i6 



Proportions of Fat and Lean in Sections of Hindquarter Joints 
Fillet. 



Fat and skin 
Lean 

Total ... 



Per- 
Gm. centage. 
6i 33-3 

122 66-7 



.. 183 



Rump steak. 

Fat and skin ... 100 

Lean ... ... 131 



Total .. 



... 231 



Topside. 

Fat and skin ... 57 
Lean ... ... 100 



Total 



••• 157 



Flank [thin). 

Bone ... ... 29 

Fat and skin ... 217 
Lean ... ... 118 



Total ... 



364 



43-3 
56-8 



100 • I 



36-3 
63-7 



8-0 
59-6 
32-4 



Fat and skin 
Lean 

Total ... 



Silverside. 

Per- 
Gm. centage. 
... 34 15-6 

... 184 84-4 



... 218 



Leg. 



Fat and skin 

Gristle 

Lean 

Total ... 



283 



Sirloin. 



(1) Fat and skin 
Lean 

Total ... 



(2) Fat and skin 
Lean 

Total ... 



48 
117 



100 -o 



65 


23-0 


21 


7-4 


97 


69-6 



29-1 

70-9 



. 165 


100 -o 


• 75 

• 147 


33-8 
66-2 


. 222 


lOO-O 



Proportion of Bone in Forequarter. 



No. of 


Lbs. 


Bones. 


Bones. 


Carcases. 


Marrow. 


SmaU. 


Marrow. 


SmaU. 


1. 316 
1,409 
1,638 


245,004 
262,260 
302,021 


Lbs. 
12,218 

13.047 
14,980 


Lbs. 
31.333 
32.715 
37.779 


Percentage. 
5 


Percentage 


4,363 


809,285 


40,245 


101,827 


12-5 




17-5 



17 



Proportions of Lean and Fat in Offal. 



Lean 
Fat 


Heart. 

Gm. 

56 

49 


Per- 
centage. 

53-3 
46.7 

lOO-O 


Tripe. B 

Glandular portion 

Honeycomb portion 
(Reticulum) 

Non-glandular por- 
tion 

Muscular portion ... 

Total 

Abomas 

Edible 

Fat 

Waste 

Total 

Rectu 

Edible 

Fat 

Waste 

Total 


'umen. 

Par- 
Lbs, centage. 
7-5 66-7 

0-75 6-7 

i-oo 8-9 
2-00 17-8 


Total 


105 




Heartbread. 

... 140 
... 160 


46-7 
53-3 


Lean 
Fat 


11-25 


100 -I 




MOT. 

Gm. 

309 
498 
141 




Total 


... 300 


100 -0 




Interior 
Skin, &c. 


Testis. 
... 260 
127 


67-2 
32-8 


32-6 

52-5 
14.9 


Total 


387 


100 -o 




Gullet. 
iste ... 121 
aat ... 274 


30-6 

69-4 


Internal Wc 


948 

m. 

1,289 

539 
148 

1,976 


100 -o 


Muscular c 




Total 


395 


100 .Q 




Lean 
Fat, &c. 


Pancreas. 

364 

148 

512 


71-0 
29-0 


65-2 
27-3 

7-5 


Total 


100 -o 


100 -0 
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Fat and skin 

Lean 
Flank (thin) — 
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Leg— 

Fat and skin 

Lean 
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Silverside — 


Fat and skin 
Lean 
Sirloin — 


(i) Fat and skin 

Lean ... 
(2) Fat and skin 

Lean ... 
Topside — 
Fat and skin 
Lean 
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VEAL. 

The various parts of the calf were all obtained from recently 
killed animals, but they were not derived from the same animal. 
The whole procedure adopted was similar to that with the ox. 
The main difference between the ox and calf, as used for food, 
is that fewer joints are cut from the carcase and the foot is 
generally eaten. The tongue is not separated from the head. 

In carrying out the analyses of the head and foot, the bone 
was ultimately extracted with boiling water and the extract 
analysed. The tail was boiled in water before analysis, the meat 
then removed and analysed, and subsequently the extract which, 
on cooling, solidified to a jelly. 

Veal chiefly differs from beef in containing less fat in the 
muscular tissue ; the difference in the lean is not shown by the 
ordinary chemical analysis. 

CALF. 



Proportions of Parts. 



Live Anmal. 



Per- 



Carcase 
Head 
OfEal 
Tail 



Waste- 
Blood ... 
Fat (tallow) 
Feet 
Hide 
Intestines 



Loss — 

Blood, food resi- 
dues, and water 
on evaporation 

Total 



Lb. centage. 
91 -So 50-4 
IO-75 5-9 
14-75 8-1 
0-25 o-i 



117-55 64-5 



6-00 
I -00 
5-00 
8-00 
4-25 



24-25 13-3 



40 - 20 22 - 1 



182-00 99-9 



Half Carcase. 

Forequarter .... 18-6 40-5 

Hindquarter ... 18-8 41-0 

Loin ... ... 8-5 18-5 



Total 



45-9 100 -o 



Bone 

Meat 



Forequarter. 

Gm. 
... 60 16-1 

312 83-9 



Total 



372 



100-0 



Offal. 



Diaphragm — 
Thick skirt 
Thin skirt 

GuUet 

Heart 

Kidneys 

Liver 

Lungs 

Spleen 

Suet 

Trachea 

Tripe- 
Rumen* (stomach) 
Omasum* (head) 
Abomasum* 
(yearning) 
Rectum* 

Heart bread or kernel 

Pancreas or coUop 

Thymus or sweet- 
bread 



Per- 
Oz. centage- 



6 

7 

4 
21 
II 
50 
32 

6 
16 

0-75 

44 

15 



2-5 
3-0 

1-7 

8-9 

4-7 
21 -2 

13-5 
2-5 
6-8 

0-3 

i8-6 
6-3 



9-5 4-0 

5-75 2-4 

2-5 I-l 

2-5 i-i 



325 



1-4 



Total 



236-25 100 -o 



Bone 

Marrow 

Meat 

Total 



Bone 
Meat 



Hindquarter. 
Gm. 

8 

4 

277 



289 



Loin. 



Gm. 
21 
147 



2-8 

1-4 
95-8 



12-5 

87-5 



Total 



16S 



With attached tallow fat (waste). 
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Proportions of Parts — continued. ^' 



Bone 

Brain 

Cartilage 

Cheek 

Tongue 

Tongue root 

Total 



Half Head. 

Per- 
Lb. centage. 
2-2 44 '9 

I-I 22-5 

O-I 2-0 

0-8 i6-3 
0-3 6-1 
0-4 8-2 



4'9 loo-o 



Bone 
Meat 



Total 



Bone 

Marrow 

Meat 

Total 



Tail. 



Foot. 



Gm. 

44 
58 


Per- 
centage. 
43-1 
56-9 


102 


100 -o 


Oz. 




9-5 
5-9 


59-8 

3-1 

37-1 


15-9 


100 -o 



Proportions of Fat and Edible in Offal. 



Thin Shirt. 




Thick Shirt. 




Edible 39 

Skin (waste) ... 13 


75 -o 
25-0 


Edible ... ... 99 

Skin and Tallow ... 38 


72-3 
27-7 



Total 



Edible 
Waste 



Total 



52 



Trachea. 



240 



Edible 
Tallow fat 



Tripe, Rumen. 

1.247 
... 182 



Total .. 



1,429 



Gm. 

86 35-8 

154 64-2 



100 -o 



87-3 
12-7 



Total 



137 



Total 



376 



Tripe, Omasum. 
Edible ... ... 430 

Food residues ... 880 
Tallow fat ... 55 



Total ... 



1.365 



Edible 

Fat 

Waste 



Tripe, Rectum, 

159 

59 

... II 



Total 



229 



Tripe, Abomasum. 

Edible ... ... 272 72-3 

Fat 55 14-6 

Waste ... ... 49 13 -o 



99-9 



31-5 

64-5 

4-0 



69-4 

25-8 

4-8 
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MUTTON AND LAMB. 

All parts of the sheep were not derived from the same animal. 

The flesh, or carcase, consisted of defrosted New Zealand 
mutton as supplied for Army use in 1917. This meat was of 
best quality and contained large quantities of fat. 

The amount of bone in the sections was usually very low ; 
the mean value calculated from the proportions of parts Was 
about 7 per cent. In computing the energy value of the carcase 
another 10 per cent., making the total deduction 17 per cent., 
can be fairly deducted. (See amount of bone in beef.) 

The other parts were from recently killed animals. 

Tripe is not included amongst the parts of the offal, as it is 
not usually eaten. 

In the case of the sheep, the tongue is included in the head, 
which is generally purchased complete. 

Lamb is usually the flesh of the sheep under one year old. 
Except in flavour and greater delicacy of the flesh, which is 
less fat, there is little difference between the old and young 
animals. 

The analyses of lamb have been restricted to the parts of 
the carcase, so as to obtain a comparison between the flesh of 
mutton and lamb. The same joints are cut and the proportions 
of the parts are the same as in mutton. Defrosted New Zealand 
lamb was used. 

SHEEP. 

Proportions of Parts. 
Live Animal. 



Carcase ... 

Head 

Ofial 
Waste — 

Blood ... 

Hide 

Horn and skin of 
head ... 

Intestines 
Loss — 

Blood, and water 
on evaporation 

Total 



Per- 
Lb. centage. 

53-0 54-6 
2-8 

5-9 



2-75 
5-75 

4-0 
16-75 

1-25 
10-5 



3-0 



4-1 
17-3 

1-3 
IO-8 



3-1 



97-0 99-9 



Carcase. 



Breast 

Legs 

Loin 

Neck 

Ribs 

Shoulders 

Total 



5-75 
14-5 
10 -75 
2-25 
3.0 
7-75 



13-1 

33 -o 

24-4 

5-1 

7-0 

17-6 



44'0 IOO-2 



Head. 



Bones 
Brain 

Cheek meat 
Tongue 
Tongue root 
Total ... 



Per- 
Oz. centage 
52-3 



Offal. 



Gullet 
Heart 
Kidneys 
Liver 
Lungs 
Spleen 
Suet 
Trachea 
Heartbread or kernel 
Pancreas or collop 
Thymus or sweet- 
bread 
Total 



Interior 
Skin 

Total 



23-0 
4-0 

I2-0 

2-5 

2-5 

44 -o 



3-0 

8-0 

4-0 

i6-o 

i6-o 

2-5 
32-0 
6-0 
i-o 
1-5 



9-1 

27-3 

5-7 

5-7 

100 • I 



3-3 
8-7 

4-3 
17-4 
17-4 

2-7 
34-8 

6-5 

I •! 

1-6 



2-0 


2-2 


... 92-0 


100 -O 


Testis. 




- 15-5 
... 5-6 


73-5 
26-5 


21 -I 


100 -O 
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Proportions of Bone, Fat and Skin, and Lean, in Sections of 

Parts of Carcase. 

Breast. , Ribs. 









Per- 


^ 




Per- 






Gm. 


centage. 




Gm. 


centage. 


Bone 


• • • 


3° 


II-2 


Bone 


••• 34 


12-9 


Fat and lean 


... 


239 


88-8 


Fat and skin 
Lean 


... 148 
82 


56-1 
3I-I 


Total ... 




269 


100 -o 










Neck 






Total ... 


... 264 
















Bona 




60 


22-1 




Loin. 




Fat 




72 


26-5 


Bone 


... 19 


5-5 


Gristle 




8 


2-9 


Fat and skin 


... 200 


58-1 


Lean 


Leg. 


132 

272 


48-5 
100 -o 


Lean 

Total ... 


... 125 


36-3 


Total ... 


■•• 344 


99-9 








Shoulder. 




Bone 




9 


3-1 


Bone 


... 18 


5-4 


Fat and skin 




75 


26-1 


Fat and skin 


... 120 


36-3 


Lean 




200 


70-0 


Lean 


... 185 


55-9 


Marrow 


... 


3 


i-o 


Marrow 

Total ... 


... 8 


2-4 


Total ... 


287 


100 -2 


- 331 


100 -0 
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LAMB. 
Proportions of Parts in Sections of Joints. 



Breast. 



Bone 

Fat and lean 

Total ... 



Per- 

Gm. centage. 
II 4-4 

240 95-6 



251 



Leg. 



Total .. 



Bone 

Fat and skin 

Lean 


4 
... 44 
... 166 

... 214 


1-9 

20-5 

77-6 


Total ... 


100 -o 


Bone 

Fat and skin 

Lean 


Loin. 

... 23 
... 103 
... 158 


8-1 
36-2 

55-7 



Neck. 



Bone 

Fat and skin 

Lean 





Per- 


Gm. 


centage 


37 


I4-I 


134 


5I-I 


91 


34-7 



Total ... 


... 262 


99-9 


Bone 

Fat and skin 

Lean 


Ribs. 
... 30 
... 90 
... 96 


13-9 
41-7 

44-4 


Total ... 


... 216 


100 -o 


Shoulder. 

Bone ... ... 6 

Fat and skin ... 75 
Lean 121 


3-0 
37-1 
59-9 


Total ... 


... 202 


100 -o 
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PORK. 

All the material used in these analyses was derived from 
recently killed pigs. The animals were not highly fattened, as 
is seen from the proportions of fat and lean in the sections of 
the several joints into which the carcase is usually cut. 

The pig differs from the ox and sheep in that the skin is 
cleaned and used as food. The skin was separgfted before analy- 
sis, so that the food value, with and without skin, can be calculated 
It is included in the following calculations, though it is often 
too tough to be really edible. Before analysis, it was necessary 
to boil the skin in water on account of its toughness ; the boiled 
skin and the extract were analysed. Another point of difference 
is that the head and trotters are sold with the carcase. The 
trotter was also boiled in water before analysis ; the meat was 
scraped from the bone and both meat and extract were analysed. 









PIG. 










] 


Proportions of Parts. 










Live Animal. 




Per- 




Belly 




Per- 




Lb 


centage. 






Gm. 


centage. 


Carcase 


122 





84-1 


Bone 




52 


13-0 


Offal 


4 


z.-i 


2-9 


Fat 




116 


29-1 


Blood 


... 3-0 






Lean 




199 


49-9 


Intestines 


... II-25 


2.5 


9-8 


Skin 




32 


8-0 




14' 










Loss in blood, food 






Total .. 




399 


100 -o 




and water 




















on evaporation ... 4 


50 


31 


Bone 


Loin 


53 




Total 


145 





99-9 












i6-o 




Carcase. 






Fat 


. 


97 


29-2 


Flesh 


108 




88-5 


Lean 
Skin 




164 
18 


49-4 
5'4 


Head 


12 

2 




9-8 
,1-6 


Total .. 


Leg. 






Trotters 


332 


lOO-O 




... 122 




99-9 




Total 








Flesh. 








Belly 


16 




13-2 


Bone 


. 


77 


15-8 


Legs 


36 




29-7 


Fat 




b9 


14-2 


Loin 


29 




24-0 


Lean 




297 


6i-i 


Shoulders 


40 




33-1 


Skin 

Total .. 




43 


8-9 


Total 


... 121 




100 -o 


486 


100 -o 
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PIG. 

Proportions of Parts — continued. 







Per- 




Gm. 


centage 




Shoulder. 




Bone 


72 


12-8 


Fat... 


... 112 


19-9 


Lean ' ' 


■■ 309 


54-9 


Skin 'd'. 


•■■ 70 


12-4 



Total 



Bone 

Brain 

Cheeks 

Ears 

Tongue 

Tongue root 

Total ... 



Bone 
Meat 



563 



Head. 



1,678 

136 
2,042 

334 
223 

393 
.4,806 



Trotter. 



Total ... 



... 97 
... 121 

... 218 



34 
2 

42' 
7' 
4' 
8' 



44-5 
55-5 



Offal. 



Gullet 
Heart 
Kidneys 
Liver 
Lungs 
Spleen 
Trachea 
Heartbread or kernel 
Pancreas or collop 
Thymus er sweet- 
bread 



Edible 
coat 
Interior, waste 



Total ... 



muscular 



Oz. 

2 

8 

6 
26 

12 
2 
6 



Total 68 

Gullet. 



Per- 
centage. 

3-0 
II-8 

8-8 
38-2 
17-6 

2-9 

8-8 

2-9 

3-0 

2-9 

99-9 



Gm. 

84 
30 

114 



Per- 
centage. 

73-7 
26-3 



Trachea. 

Cartilage, waste ... 34 24-3 

Edible part ... 106 75 '7 



Total 



140 
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BACON. GAMMON AND HAM. 

A side of bacon, a whole gammon and a whole ham were used. 
The side of bacon was one supplied for Army rations at the Royal 
Army Medical College ; the gammon and ham were purchased 
on the market. 

The side of bacon was cut into four sections, each of which 
was weighed so as to determine its proportion in the whole! 
Fair samples were cut from these sections, and the samples were 
divided into fat, lean, skin ; the amounts of these were also 
determined. The chemical analyses were made on these separate 
portions. From the various data, the values for the separate 
sections and the whole side are calculated. The skin is probably 
in most cases not eaten, so that a final deduction has been made 
for its amount. 

The gammon and ham were separated into bone, fat, skin, 
and their respective amounts determined. Chemical analyses of 
these separate parts were made ; before analysis it was necessary 
to boil the skin in water on account of its toughness ; the boiled 
skin and the extract were analysed separately. The extract 
on cooling, in the case of ham, solidified to a jelly ; it was analysed 
as if a solid ; the analyses of this jelly and the gammon skin 
extract are given per loo gm. After removing the marrow from 
the bones, the bones were extracted in boiling water ; this extract 
on cooling solidified to a jelly and was treated as a solid. 



4 Sections. 

(1) Back... 

(2) Gammon 

(3) Shoulder 

(4) Streaky 



Lb. 

20 
16 
21 

14 



Proportions of Parts. 

Side of Bacon. 

Per- 
centage. 

28-2 



Total 
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22-5 
29-6 
19-7 

loo-o 



(i) Back. 



Fat 

Lean 

Skin 



Per- 
Gm. centage. 
98-0 63-6 



Total 



48-0 
8-0 


31-2 
5-2 


154-0 


100 -o 



Fat 

Lean 

Skin 



(2) Gammon. 

86-5 47-5 

90-0 49-5 

5-5 3-0 



Total 



182-0 lOO'O 



(b 16295T) 



Bone 
Fat 
Lean 
Skin 



(3) Shoulder. 
Gm. 

12-0 

... iig-o 

70-0 

3-0 



Per- 
centage. 

5-9 
58-3 
34-3 

1-5 



Total 



(4) Streaky. 



Fat 

Lean 

Skin 



85-0 

33-0 

8-0 



Total 



All lean and fat 
All skin 

Total ... 



.. 204-0 100 -o 



67-5 
26-2 

6-3 



126-0 


lOO'O 


641-5 

24-5 


96-3 

3-7 


666-0 


100 -0 



E 2 
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BACON, GAMMON AND HAM. 
Proportions of Parts— continited. 



Gammon. 



Ham. 







Per- 






Per- 




Gm. 


centage. 




Gm. 


centage. 


Bone 


... 396 


10 • I 


Bone 


425 


9-3 


Fat 


... 716 


i8-4 


Fat 


1,820 


39-8 


Lean 


...2,507 


64-2 


Lean 


2,096 


45-8 


Marrow 


... 23 


0-6 


Marrow 


20 


0-4 


Skin 


... 260 


6-7 


Skin 

Total ... 


215 


4-7 


Total ... 


...3.902 


100 


4.576 


100 -o 
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EGGS. 

(A) — p-RESH. 

Two hens' eggs and two ducks' eggs were procured for analysis. 
The hens' eggs were a brown-shelled one and a white-shelled one, 
and were rather larger than the average size. The average 
size of hens' eggs was determined from the weight of nine eggs 
purchased without selection. 

The eggs were boiled before any determinations were made. 
The weights of the parts were then ascertained ; subsequently 
the separate whites were combined, chopped as finely as possible 
and analysed. The yolks were treated in a similar way. 

The results of the analyses of both the whites and the yolks 
show a deficit of between i'4 and 2-i per cent. This undeter- 
mined matter has beeii regarded as carbohydrate in calculating 
the energy value, i.e., its amount has been multipUed by the 
usual 4' I factor. Carbohydrates of the tj^e of glucose have 
been described as being present in eggs. 

The values for the whole egg, with and without shell, are 
calculated from the analytical data and the proportions of the 
constituents. 

(£)— Dried. 

Six different samples of dried eggs were purchased for analysis. 
9n the average about lo gm. of dried egg were sold for one fresh 

egg- 
According to the figures obtained from fresh eggs weighing 
approximately 58 gm. each without shell, and containing 74 per 
cent, of water, one egg would give about 15 gm. of dried egg. 
Consequently, one dried egg as sold corresponds to about two- 
thirds of a fresh egg. 

As would be expected, there, is a larger amount of all the 
constituents and of the undetermined matter in dried eggs than 
in fresh eggs. 

The undetermined matter has again been regarded as carbo- 
hydrate in calculating the energy value. (See notp, p. 80.) 
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NOTE ON EGGS. 
The Chemical Composition of Eggs and the Protein Factor. 

Osborne and Campbell* have shown that egg-white contains 
four distinct proteins : Ovomucin (formerly globulin), ovalbumin 
(crystallisable), conalbumin and ovomucoid. Ovomucin forms 
about 7 per cent, of the protein matter. The three other 
proteins seem to be present in variable amounts, but in 
one case (allowing 7 per cent, for ovomucin) the proportions were 
37 per cent, of ovalbumin, 34 per cent, of conalbmnin and 2a per 
cent, of ovomucoid. These proteins were found to have the 
followiag percentages of nitrogen : Ovomucin, 14 "7 ; ovalbumin, 
15-5; conalbumin, i6-i; ovomucoid, 12-4. Only conalbumin, 
from its nitrogen content, can thus have a protein factor of 
6-25 (tV)- The others have a higher factor. From the 
proportioiis given above, the total nitrogen of the protein matter 
works out at 14 -87 per cent. The factor 6 -7 would thus be 
required for the protein of egg-white. Using this factor instead 
of 6-25, the amount of protein in egg-white becomes 11-5 and 
10 '7 per cent, in fresh hens' egg and ducks' egg respectively. The 
amount of undetermined matter is reduced, but not eliminated. 
It probably consists of traces of carbohydrate and nitrogenous 
constituents of various kinds. 

Egg-yolk contains vitellin as the chief protein. Another 
protein, livetia,t occurs in egg-yolk. Vitellin contains 15-19 
per cent, of nitrogen ; livetin 14-99 per cent. The protein factors 
are thus 6-58 and 6-67 respectively. The amounts of each 
protein in egg-yolk are variable, but a mean factor of 6-62 could 
well be employed for calculating the amount of protein from 
the nitrogen content. Using this factor, the amount of protein 
becomes 16-4 and 16-3 per cent, in fresh hens' yolk and ducks* 
yolk respectively. Another protein has also been described. 

Included in this figure for nitrogen is the nitrogen present 
in " Lecithin." There are very few data of the amount of 
lecithin in egg-yolk, and no correction can be made for this 
error. . " Lecithin " is also included under fat. 

Egg-yolk also contains carbohydrate, but it is not altogether 
justifiable to thiak that the whole of the undetermined matter 
is carbohydrate. 

* /. Amer. Chem. Soc, igoo, 22, 422. f Plimmer, J. Chem. Soc, 1908, 
-98, 1500 . 
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Comparison of Fresh Eggs and Dried Eggs. 

If the data for fresh eggs and dried eggs be calculated moisture 
free, the following figures result : — 













Un- 






Ash. 


Protein. 


Fat. 


deter- 
mined. 


Fresh Hens' Eggs 




4-2 


46-8 


42-8 


6-2 


Ducks' Eggs 




3-3 


40- 1 


51-2 


5-4 


Dried Eggs, Sample No 


I 


4-4 


45 -o 


41-5 


9-1 




2 


4-1 


44-1 


39-7 


12- I 




3 


4-6 


38-5 


• 47-7 


9-2 




4 


4-1 


46-0 


40-1 


9-8 




5 


4-0 


43-9 


43-5 


8-6 




6 


4-1 


41 -6 


41-9 


12-4 



They show that the commercial dried egg contains a greater 
amount of undetermined matter than fresh eggs. The dried 
eggs contain no addition of foreign carbohydrate. A possible 
explanation for this greater amount of undetermined matter is 
that the eggs used in making commercial dried eggs are not 
absolutely fresh, i.e., have been kept for a time after laying by 
the hen. As a result of keeping, these eggs may undergo metabolic 
changes consisting in the de-amination of the protein. On 
dr5dng, the ammonia so produced would be lost and a non- 
nitrogenous constituent remain. This constituent would raise 
the amount of undetermined matter. It is proposed to test 
this supposition. (See also note under cheese.) 
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MILK. 
(i) Fresh. 

Owing to the difficulty of obtaining proper samples of milk, 
it is best to employ those data for milk, which have been agreed 
to by various analytical chemists, as representing its true com- 
position, namely : — 





Ash. 


Protein. 


Carbo- 
hydrate 
(Lactose) 


Fat. 


Energy Value. Calories per — 


Water. 


loo gm. 


I oz. I lb. 


87-6 


0-7 


3 -.3 


4-8 


3-6 


66-8 


i8-9 


303-0 



(2) Dried. 

A few analyses of dried milk were made. Dried milk may be 
the product of whole milk, or of skim milk. The smaller fat 
content of the latter is shown in the analytical data. 
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CHEESE. 
Cheese may be divided into several groups : — 

A. Soft cheeses, in which the whey is not completely pressed 

out. 

B. Hard cheeses, made from full milk, in which the whey is 

pressed out more completely. 

C. Hard cheeses, made from skim milk, in which the whey 

is pressed out more completely. 

D. Hard cheese, made horn full milk, but with added cream. 

E. Extra hard cheeses which have been specially treated 

so as to squeeze out as much whey as possible. 

The analyses distinctly show to which class they belong. 

In all cases the analyses show that there is a considerable 
amount of matter not included as protein or fat. This amount is 
generally either neglected or returned as carbohydrate (lactose). 
A consideration of the method of cheese making, in which the 
milk is exposed to the air, which abounds in lactic acid bacteria, 
must lead to the conclusion that the lactose will be fermented 
away. Such high figures as ii and I2 per cent, in the case of 
Caerphilly are opposed to the view of the presence of lactose 
in cheese. This amount is nearly three times the amount of 
lactose in milk ; and liquid is removed in cheese making. All the 
cheeses have been carefully tested for reducing material (lactose). 
It was found to be absent in all cases except Dorsella ; here 
traces of reducing matter, probably lactose, were present. This 
cheese is a fresh cheese made in a diJ^erent way to the ordinary 
cheese, and this would account for the presence of traces of 
lactose. Further consideration as to the nature of this unde- 
termined matter leads to the conclusion that, in the process of 
cheese making, part of the protein is hydrolysed by the bacteria, 
and on further action of the bacteria the amino acids so formed 
lose nitrogen, i.e., undergo de-amination. Investigators have 
found ammonia and other bases in cheese, and if a piece of cheese 
be ground up and smelt, there is always a distinct smell of 
ammonia and bases. The product resulting from the de-amina- 
tion of amino acids may be a fatty acid, or a hydroxy acid, 
and its calorie value would be approximately equivalent to that 
of protein or carbohydrate. The undetermined matter has been 
reckoned as carbohydrate in calculating the energy value. 



85 



'l" 




H 00 Oi 


00 


M N c> Ci a\ Ti- ^ 


ro 


TflO N 


Tl- 


o 


Oi 






^ 


r- N o 


lO 


O^ moo CO O 00 m 


H 


M a a> 


O 


H 


^ 




O 00 lO 


-<^ 


ro U-) c^ 00 H yD 00 


M 


r^ t^ CO 


VO 










oo -^ a\ 


r^ 


oi H 00 o a» o o 





'^t- N o 


PI 


CO 






























H H H 


H 


H (N W N H N W 


M 


M M H 


H 


w 






o 




0^ t^ a 


N 


N O fovo 00 m 0) 


t^ 


O 0^ 





CO 


CO 






o 


N ^ H 


a\ 


H T^ Tf O C^ CJi O 


lO 


<S O Th 


Ol 


VO 


VO 








H Oi M 


o 


N fo i-t fo H w m 


N 


ONOO VO 












H 


H H 


M 




H 












p 






















>^ 










































W) 


fi 


Tt- 0\ H 


H 


in i> N lOO m 


Tt- 


vD >-< w 


VO 


H 


00 




1 


& 


00 vO o 


•o 


l>- Tj- ro O N \0 0\ 


(O 


Tl- N 0\ 


00 


VO 


& 




O 
O 

M 


CTi N rO 


00 


C^ O. O "O N lO lO 


^ 


f) 00 N 




H 






m to ■* 


m- 


■^ -^ -^ Tf -d- ''4- -^ 


Tl- 


CO N N 


w 


vn 






, uV. 


O\00 l>. 


tH 


fO CO 1^^ H l>\0 C^ 


M 


VD 01 ■* 


^ 


>o 


•^ 




Un 
dete 
mine 


M H IT) 


ro 


ro M Tt- fO fO M ro 


ro 




Ov 


c< 


•^ 




4-> 


(O t-~ CTv 


m 


Th ro ro rooo \D m 


o 


M- -^ O 


VO 


00 


C7> 






N ■* (O 


O 


fOOO O C^ fOVO lO 


lO 


Tt- (o r- 


H 


C^l 


-* 




m N ro 


ro 


fO CO ro ro ro ro ro 


ro 


H H 


H 


Ti- 


ro 




d 


O 0\ ro 


M 


N O OivO t^vo W 


t^ 


Cv 0( VO 


N 


ro 


c~. 




2 


N tH N 


M 


to »>■ Tf Tf N lO 0^ 


lO 


1-1 t^ w 


r< 


VO 


ro 




IS N N 


N 


C^ N N N N N C^ 


N 


^ M M 


ro 


N 






P^ 




















p3 -H 


0> lO Ot 


■* 


00 00 vO 00 M VO H 


o 


VO H Ov 


« 


■* 


VD 




■T3 O 


MHO 


M 


M H M M N W ro 


M 


N N H 


M 


M 


N 




«§ 




















ll 


lO H -* 





\£) Tj-O "^00 t>- H 


r^ 


00 H ■* 


H 


■^ 


O 




H N N 


M 


N N « W N « ro 


N 


N CO CO 


ro 


H 


•* 




fe 


Th o 00 


H 


t^O o^oo c* a> ro 


VO 


t^ o t^ 


IT! 


•* 


•+ 




1 


O 00 -i- 


M 


rooo U-) O Tt- O vO 


H 


CO CO IV 


IH 


•^ 


J 




■*■>!- CO 


Tt- 


ro <S ro CO ro CO W 


CO 


ro ■* -^ 












. . > 


, 




: 


: : : 


. 


1 = 


. 




^ 










1 • • • 




s . 


"aT 










1 ::::::; 








> • 


a 




> 


• . • 


" 




' 


-^ 


' 


u 


V 








^S3 




-^ 

^ 




13 

•IS : 
+ 

11 


a 
1 §> 








0) 


^jh 3 si 


1 


Its = ■• 


1 


1^ 

^<2 








<5 




H 




o 







w 





86 

BUTTER, MARGARINE, DRIPPING, LARD. 

As is well known, these foodstuffs consist essentially of fat 
and their energy value is entirely due to this constituent. The 
amount of protein present in butter and margarine is a negligible 
quantity. Butter and margarine have a lower energy value than 
dripping and lard, owing to their content of water and salt. It is 
owing to the variability in amount of these two constituents that 
there are differences in the proportion of fat. 

The important factor of the presence of fat-soluble A in 
these fats should not be neglected. The absence of this substance 
from the diet appears to be the cause of- rickets. Butter contains 
this unknown substance ; lard does not contain it ; dripping 
does not appear to have been tested, but owing to the stability 
of this unknown factor to heat, fat -soluble A is probably present. 

Three t5rpes of margarine can be purchased on the market, 
one made from vegetable fats, another entirely from animal 
fats, and the third from a mixture of animal and vegetable fats. 
The margarine made from vegetable fats is usually the cheapest 
product. The vegetable fats derived from seeds, as used in 
margarine making, do not contain fat-soluble A, and hence 
this type of margarine is deficient in accessory factor. The other 
type, to which the olein fraction of animal fat is frequently added 
to make the consistency .nearer that of butter, will be compara- 
tively rich in fat-soluble A. 

Numerous varieties of margarine are now on the market, 
but without adequate knowledge of their manufacture, a fair 
statement as to the presence or absence of fat -soluble A is not 
possible. It is to be hoped that the manufacturers are taking 
notice of the scientific data concerning fat-soluble A, as only 
in this way can a margarine be made equal to butter as a food- 
stuff. Further details concerning Accessory Food Factors will 
be found in the Report of the Medical Research Committee of 
1919. 
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POULTRY AND GAME. 

Except chicken and rabbit, the birds and animals used were 
purchased on the market. The chicken and rabbit were frozen 
articles from those supplied for the Army. The chicken was a 
" war " specimen, the rabbit an average properly nourished 
animal. Only two joints of venison were taken for analysis, 
as it was not desired to get more than a comparison of deer 
flesh with other flesh. 

The bird or animal was separated into its several parts, each 
part being weighed so as to ascertain its proportion to the whole. 
For comparison the proportions are shown in pairs in the following 
tables. During the dissection a certain quantity of water is 
lost by evaporation. This has not been determined, on account 
of its variability, depending on the temperature of the room, 
rate of dissection and other minor factors. The total weight is 
that of the addition of the separate parts ; these were weighed as 
soon as the dissection was completed. 

The chemical analysis of the several parts was carried out 
as soon as the several parts were separated and minced, so as to 
avoid further loss of water by evaporation. Bones and carcase, 
sometimes also head and neck, were extracted together with 
boiling water and the extract analysed ; in other cases the head 
and neck were boiled in water separately, the meat scraped off 
and analysed, and also the extract. 

From the analytical data and the proportions, the values for 
the muscle, offal and whole bird or animal are calculated. 

Just as was found with beef, mutton, etc., the analytical data 
do not as a rule total loo. The difference, as before, is to be 
attributed mainly to the difficulty of procuring proper samples ; 
the tissues are tough, and not capable of fine disintegration by 
a small mincer, even after passing through the machine two or 
three times. Only the heart and liver have been assumed to 
contain carbohydrate (glycogen) ; we are not justified in think- 
ing that the difference in the other organs is due to carbohydrate. 
Scarcely any analyses of glycogen have been made in these 
animals. 

Very few analyses of rabbit appear in the text books. 
These data lead to the conclusion that the data quoted by Konig 
are for the animal including offal, and those by McKHlop for the 
flesh only. 

The analytical data for tinned rabbit are included for com- 
parison. Only one specimen of each animal or bird (except 
pigeon) was analysed. All data will be variable, as they depend 
on the condition of the animal or bird at the time of its use for 
food — ^whether it is fattened or not fattened ; the values now 
determined do not deviate greatly from other values. 
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POULIRY AND GAME. 
Proportions of Parts. 





Frozen Chicken. 


Turkey. 




Gm. 


Per cent. 


Gm. 


Per cent. 


Muscle — 


















Back 


32 




2-6 




71 




2-5 




Breast 


145 




II-9 




638 




22-3 




Leg 


202 




i6-5 




447 




15 -b 




Wing 


48 




3-9 




143 




5-0 




Skin 


75 


502 


6-1 


41 -o 


195 


1494 


6-8 














52-2 


Brain 












— 




— 




Comb 


8 




0-7 














Gizzard 


22 




1-8 




118 




4-1 




Heart 


12 




I -o 




20 




0-7 




Kidneys 


£. 




0-2 




15 




0-5 




Liver 


20 




1-6 




55 




1-9 




Lungs 


13 


77 


I -I 


6-4 


13 


221 


0-5 














7-7 


Leg Bones 


60 




4-9 




148 




5-2 




Wing Bones 


42 


102 


3-4 


8-3 


100 


248 


3-4 












8 -.ft 


Head and Neck 










211 


211 


7-3 


7-3- 
















Carcase 


546 




44-5 




364 


364 


12-7 


12-7 








Intestines 




546 




44-5 


215 




7-5 










Feet 










116 


331 


4-0 


II-5 


Total . . 


1227 


100 -2 




2869 




100 -o 
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POULTRY AND GAME. 
Proporiions of Parts. 





Duck. 


Goose. 


., 


Gm. 


Per cent. 


Gm. 


Per cent. 


Muscle — 


















Back 


24 




I ■ I 




48 




1-3 




Breast 


280 




13-0 




470 




I3-I 




Leg 


174 




8-1 




372 




IO-4 




Wing 


107 




5-0 




238 




6-6 




_SkiDi 


702 


1287 


32-7 


59-9 


470 
II 


1598 


131 




Brain 


5 


0-2 


0-3 


44-5 


Fat 


114 




5-3 




350 




9-8 




Gizzard 


63 




2-9 




165 




4-6 




Heart 


16 




0-7 




28 




0-8 




Kidneys 


9 




0-4 




19 




0-5 




Liver 


26 




1-2 




71 




2-0 




Lungs 


8 


241 


0-4 


II • I 


29 


673 


08 












i8-8 


*Head and Neck 


205 




9-5 




221 




6-2 








205 




9-5 




221 




6-2 


Carcase and Feet . . 


198 




9-2 




355 




9-9 




Leg Bones 


29 




1-4 




75 




2 -I 




Wing 


39 


226 


1-8 


12-4 


114 


544 


3-2 










15-2 


Feathers 


II 




0-5 




48 




13 




Intestines 


139 


150 


6-5 


7-0 


500 


548 


13-9 














15-2 


Total . . 


2149 


99-9 


3584 


99-9 


* Head and Neck after 


boiling in wat 


er : — 






Bones 


91 


64-5 


131 


59-8 


Meat 


50 


35-5 


88 


40-2 


Total . . 










■ 


141 


100 -o 


219 


100 -o 
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POULTRY AND GAME. 

Proportions of Parts. 

Tmo Pigeons. 





No 


. I. 


No 


. 2. 


No. I. 


No. 2. 


Mean. 




Gm. 


Gm. 


Per cent. 


Per cent. 


Per 
cent. 


Muscle — 




















Back 


3 




3 




0-8 




i-o 




0-9 


Breast 


84 




72 




22-0 




23-4 




22-7 


Leg 


23 




20 




6-0 




b-5 


■ 


6-3 


Wing 


30 




23 




7.9 




7-5 




7.7 


Skin 


25 


165 


22 


140 


6-5 


43-2 


7-1 


45-5 


■6-8 












44 -4 


Brain 


2 




I 




0-5 




0-3 




0-4 


•Gizzard 


14 




12 




3-7 




3-9 




3-8 


Heart 


6 




4 




1-6 




1-3 




1-4 


Kidneys 


4 




2 




I-O 




0-6 




0-8 


Liver 


14 




10 




3-6 




3-2 




3-4 


Lungs 


6 


46 


5 


34 


1-6 


I2-0 


1-6 


10-9 


1-6 












II-4 


Head and Neck 


23 


23 


18 


18 


6-0 




5-8 




5-9 














■Carcase 


29 




25 




7-6 




8-1 




7.9 


Wing Bones . . 


6 




5 




1-6 




1-6 




1-6 


Leg Bones . . 


15 


50 


II 


41 


3-9 


I9-I 


3-7 


19-2 


3-8 




35 


30 


9-2 


9-7 


19-2 


Feathers 


9-4 


Feet .. 


8 




7 




2-1 




2-3 




2'2 


Intestines 


55 


98 


38 


75 


14-4 


25-7 


12-4 


24-4 


13-4 












25-0 


Total . . 


382 


308 


100 -0 


lOO-O 


100 -o 
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POULTRY AND GAME. 
Proportions of Parts. 





Grouse. 


Wild Duck. 




Gm. 


Per cent. 


Gm. 


Per cent. 


Muscle — 


















Back 


ID 




2-3 




7 




i-o 




Breast 


121 




27-9 




168 




23-6 




Leg 


25 




V8 




39 




5-5 




Wing 


15 




3-5 




46 




6-4 




Skin 


32 


203 


7-3 


46-8 


72 


332 


10 -I 












46-6 


Brain 












4 




0-6 




Gizzard 


16 




3-7 




45 




6-3 




Heart 


7 




1-6 




9 




i'3 




Kidneys 


2 




0-5 




9 




1-3 




Liver 


II 




2-5 




17 




2-4 




Lungs 


3 


39 


0-7 


9-0 


II 


95 


1-5 














13-4 


Head and Neck 


— 




— 




43 


43 


6-0 


6-0 








Leg Bones . . L 








1 


8 




i-i 




Wing Bones . . 


77 




17-7 


15 




2-1 




Carcase 




77 




L 
17-7 


68 


91 


9-5 














12-7 


Intestines 


115 




26-5 




136 




19-1 




Feathers 




115 


— 


26-5 


16 


152 


2-2 














21-3 


Total .. 


434 


100 -o 


713 


lOO-O 
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POULTRY AND GAME. 
Proportions of Parts. 





Partridge. 


Pheasant. 




Gm. 


Per cent. 


Gm. 


Per cent. 


Muscle — 


















Back 


II-O 




3'l 




32 




3-6 




Breast 


97 -o 




27-2 




247 




27.7 




Leg 


42-0 




II-8 




144 




l6-2 




Wing 


9-5 




2-7 




53 




5-9 




Skin 


2I-0 


180-5 


5-9 


50-7 


65 


541 


7-3 














60-7 


Brain 







— 




4 




0-4 




Fat 







— 




12 




1-3 




Gizzard 


12-5 




3-5 




18 




2-0 




Heart 


2-5 




0-7 




5 




0'6 




Kidneys 










5 




0'6 




Liver 


8-5 




2-5 




17 




1-9 




Lungs 


4-0 


27 -.5 


i-i 


7-8 


6 


67 


0-7 














7-5 


Head and Neck "] 


60 -o 




i6-8 




47 


47 


5-3 


5-3 








Carcase . . J 










37 




4-2 




Leg Bones . . 


12-0 




3-3 




22 




2-5 




Wing Bones 


9-0 


8i-o 


2-5 


22-6 


28 


87 


3-1 














9-8 


Feathers 


35-5 




9-9 




18 




2-0 




Fetet 










36 




4-0 




Intestines 


32-5 


68-0 


9-1 


ig-o 


95 


149 


IO-7 














i6-7 


Total . . 


357-0 


ICO- I 


891 


loo-o 



Head and Neck after boiling in water : — • 

Meat 
Bones 



19 
25 

44 



43-2 
56-8 
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POULTRY AND GAME. 
Proportions of Parts. 





Hare (Scotch). 




Rabbit 


Fyo^ew) . 




Gm. 


Per cent. 


Gm. 


Per cent. 


Muscle — 


















Back 


28s 




I2-I 




98 




7-3 




Flank 


44 




1-9 




217 




l6-2 




Foreleg and Shoul- 


















der 


142 




6-1 




230 




17-2 




Hindleg 


424 


893 


l8-2 


38-3 


102 


647 


7-6 














48-S 


Brain 


12 




0-5 




7 




0-5 




Heart 


27 




1-2 




4 




0-3 




Kidneys 


14 




0-6 




9 




0-7 




Liver 


60 




2-6 




28 




2-1 




Lungs 


38 




1-6 




12 




0-9 




Suet 


4 


155 


0-2 


6-7 


13 


73 


I-O 














55 


Bones, Foreleg 


30 




1-3 












„ Hindleg 


6i 




2-6 










Carcase, Head and 








/ 

i6-i 










Neck 


285 


376 


12-2 




270 
















20-2 


Intestines 


535 




23-0 




— . 




— 




Skin 


264 




II-3 




262 




19-6 




Water 


107 


906 


4-6 


38-9 


85 


357 


6-4 














26-0 


Total . . 


2330 


100 'O 


1337 


100 -o 
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Head and neck : meat 
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Wing 
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Brain 
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(B I6295T) 



98 



H 
Pi 
<! 
PM 

tu 
O 



o 

H 

o 

p< 
o 

« 

o 

H 

o 

z 



^ n 



H 
ID 

o 

Ph 



Q 
(4 
H 
<! 
>-) 
& 

o 

l-l 
<l 

O 

fi 

U 
i-i 
H 












o 




fO 


1 






00 




M 


i!h 






Oi 




IT) 


a; 






ro 




N 


ft 


H 




w 


















v 












s. 






















3 


o 




^ 




l-^ 






t^ 




•o 












w 


(U 


M 










3 
























^ 












> 












£^ 


g 




N 




•>*• 




60 




00 




■o 


a 







O 




■o 


W 


o 












00 O N rO 1^ 


m 


M VO H Tt-00 ^D M 


00 




M vo 0^ >0 • 
O O O -c< 




OS H w o O 
O ■*' O O O O 


ro 


1 <i^ 






M ^ 


»n 


S ed 






o , o 


o 


•P s 


1 1 1 1 1 




- - 




ai 


1 1 1 11 


1 


1 1 1 o 1 o 1 


o 










d 


cj a\ ro^o r^ 


t^ 


N 00 (^ M l^O O 


vO 




M 00 «3 O -^ 


N 


O O \0 w O « IH 


N 


-M 


N M M M 


t^ 


O O O O O 


tH 












^ 










T3 O 


O IH M M 


m 


H o o o o 


M 


O o o 


o 


O O O o 


o 


O c o 1 





1 1 o b o o o 


o 


o 2 










WQ 












H t^ OivO O 


OS 


O O fO M M C-^ M 


00 


J3 


O M O O 


fO 


O O o o o o 


o 


^ 


b o o 


o 


O O O O O O 





si 


t^ ro Tl- CO N 


Ci 


N m M u-1 N 00 ro 


■* 


■s 


O 0^ u") CO fO 


w 


O O « O o 


;- 


^ 




<S 






4> ti 










1 60 g 


M O " O t^ 


O 


c^ ro O^ t^ Tf N Tt- 


M 


M moo v~i N 


a 


O lo « O O M o 


M 


M m 


■o 




H 


8^ 










1 




OJ 




: 




i-M S S^ • 




.-d ^ 


3 






1^ en 


a 




o 



99 



o 

CO 




1 


o 
m 








M 

V 


i 


O 

M 






u-1 




1 



00 






tp 
o 




1 


H 


00 N 

ro O 


CO 


1 


L 


1 




1 1 


i 


8 


O 


1 


00 


O O 
M 


in 

O 
t-t 


1 


1 


1 


■ 1 


1 1 


1 


1 


1 


1 


1 


00 

■o 1 


CO 

o 


1 


1 


1 


1 


"^ 1 


00 
M 




H 


o 




u-> in 


o 



o 

M 


s ■ 

li 

1 

S : 

^ . 

a ■ 

1 

■si 

* 


1 
6 


1 


1 


! 
1 . 

» 


( 



(B I6295T) 



G 2 



100 



< 
o 

p . 

% M 

<; t/j 

O 

go 

H 
1-1 
t> 
O 





i 

1 
1 


H 


00 o (n N 00 
m o pn en f^ 

IT) « >0 H 

00 lO 00 kO N 


HO H U-J O fO PO 

0\ t^ TfOO 00 00 vo 

en CO »o >o o »n 

Tt- O VO 0\ H lO ■<»- 

T? H 


CO ^ 

\r, o 
^co 


00 

N 
00 

H 




N 

o 


N VO »0 -^.H 


■*• >n»o o^ -^o <o 


VO Ol 

i> H 


M 

H 




O H H M 

•O ■* lO -"t-O 


t^ O 0\ Ol M 00 00 
M lO ro >0 O ro N 




o 
o 


M m IT) N ^ 


00 inoo CO CO H o 


CO c^ 

H 


CO 




t^ ■^OO Tl- O 
Ht M W W t^ 


^O ro Ol H lo Ti- 

Oioo ro H irj CO O 

00 H PI c^ H H 




1 


« C--VO O ro 

Ovoo 00 O Ol 
0\ 0\ Q\ Q Q\ 

M 


00 t^ CO O H O 00 

00 O H o o o t-~ 
Ol O O O O O Ol 

H H H H H 


0^ O 

5 


o 
o 

H 

B 






00 ^m H Th 


vO lO 00 H O^ H -^ 


H H 

00 o 


H 

CO 




Ol IT) m N 


>o ■<^ ■*« Ol -"f N 

0\ H H 


1 

1-1 


Carbo- 
hydrate 
by Diff. 


1 1 1 1 1 1 1 1 li ^1 II 1 


d 


O I-- 0\ M 00 

HMO ■<J-00 
N PI N <S 


Ol O^ P* 0\ H ^ H 

o o (o Ol r~>o Q\ 

H 01 H H H H 


H H 


00 




N M H 1-1 

o o o 


CO <S CO N w 
1 1 b O O O O 


1 1 


1 




< 


M M M ■.*- 


M H o^ O M H c< 


Ti 


1 




M H M H 


H O H H H H 




1 


w CO rovO t^ 


H P> H lO VO C< O 


^1 


I 




t-^ Oivo 0^ t^ 
\0 vo vo vo H 


H ir> M C^ H H ITl 
00 t^M3 iO O t^ 




1 






^/fer boiling — 

Head and neck : meat 

,, extract 


is 
§ 


































Muscle— 
Back 
Breast 
Leg 
Wing 

Skin... 


Brain 

Fat ... 

Gizzard 

Heart 

Kidneys 

Liver 

Lnngs 



lOI 



o 
o 

H 

o 

Ah 



o 



o 

M 

o 

Ai 
O 
Pi 

ft 

o 

H 

o 

O 
« 

o 
o 
o 

< 

Q 
H 
H 
<! 
>-l 

o 
l-l 
< 
O 

<! 
H 
<1 
P 

<! 
u 

H 
>< 

«! 
Z 

<! 









•^ 




[-^ 


i 


^ 










s 


^^ 




vn 




-*■ 


ft 


W 










U1 












(U 
























S 


































c1 


N 




■* 




(O 






o 




00 








■s- 




N 


<u 


M 










3 
























^ 






















fe 


a 




lO 




00 


s 


bO 




N 




ON 







■* 




ON 


w 


o 












Cr> M t^ -5J-00 


ro 


N t^ N O O 00 N 


M 


-M 


t-i t^ O rO -^ 


t-~ 


0» N IH M O O 


00 




O O H O 0^ 


w 

M 


O 0^ O O O O 


ON 


A-J2 






en Tt 


t-~ 








O M 


w 


^ 2 


1 1 1 1 1 


1 


i 1 1 • • 1 




5| 


1 1 1 1 1 


1 


1 1 .1 o 1 o 1 





d 


t~- 1^ t^ o\ >o 


in 


fo o^ t^vo a^ CO IT) 


« 




M 0^ M lo M 


M 


o o o H o m H 


ON 


o 


O N W H H 


00 


O " O o 


H 


h 










Ph 












O ro w M o 


>ri 


H o o o o 


M 


O O O O 


O 


, ,00000 


o 












T3 


O O 


O 


1 1 o o o o o • 


o 


^g 












w •* o t^ m 


t^ 


OH -^ H C< M 


^_^ 


ja 


O H M o O 


ro 


o o o o o o o 


tH 


3 


O O O O 


O 


O O O O O 


o 


i 


0^ w 0^\0 m 


00 


N w^ fo »o m -^vo 


00 


rt 


avO Tt- M 


PO 


ro O O H O 


VO 


^ 




N 






Per- 
entage 
mount. 










CO W -^VO H 


>o 


moo vo 00 lo o 00 


00 


H m o ^ fo 


■* 


O Oi ■* W O 


00 


H W M 


■^ 




H 


o< 










1 




o 




: 














i-l ». 


9 


• "2 >• 


1 

o 








3 





102 



W 

o 
o 

H 
O 



S 



H 

< 

Ph 

fn 
O 

U) 

i5 
O 

H 
O 

o 

Bi 

CM 
o 

H 

O 
g 

5 

Bi 
O 
O 
O 
<! 

Q 

M 

^ 
i-l 
D 
O 
iJ 
< 
O 

-<! 
H 
<! 
O 

►J 
<! 
O 

H 

>; 










o 


o 




M 






1 


^ 





V 




m 






te 


ft 


N 


1 


M 






ft 


H 








M 






















































s 














































d 


N* 


en 


u-l 




■o 








O 


t-t 


H 


1 


H 






<u 


M 














3 
































3 
















> 
















^ 


d 


y- 


CO 




o 






S 


60 


•*■ 


U-) 


1 


c^ 






a 


O 






1 


U-) 






W 


O 








Ct 








H 


M 




^O 


<0 vO 


N 


-H 


w 


Tf 


1 


tH 


w o 


m 




o 


o 


1 




ro 


ro 










M 






.Q S 


1 


1 






t 1 


1 


ai 


1 


1 


I 





1 1 


1 














■i 


w 


t-~ 




ro 






•o 


"1 




O 


t^OO 


m 


o 








1 


M 


00 o 


o\ 


u, 








M 






PM 




























3 -^ 














•;=! vh 


1 


1 


I 


1 


1 1 


1 


T3 o 


1 


1 


! 


1 


1 1 


, 1 


^6 
























00 




^" 


I 


I 


1 


1 


^ 1 


1 


en 

< 


1 


1 


1 


1 


1 


1 


u 














^ 










M 




-\-> 


1 


1 


1 


1 


• 1 


1 


aJ 


1 


1 


1 


1 


t^ 1 


1 


^ 










N 




<L) +i 














Per- 

entag 
moun 


f< 


IH 


ro 


o> 


N 00 




i 


ro 


. (^ 


a 


o o\ 


1 




w 


H-t 


a 


■+ >o 




o<J 
















!^ • 


: 










(D 












"d 














-M 










OJ • 


;^ 










+J 


iH 










rt 


-H 










S 


!«! 








I 


a : 


en 








1 


^ 


(U 

g 
1 






1 




1: 

1 

-d 


a> 


■a 


1 1 






* 


1 


1 


"o 


• 


1 



103 



O 
W 

o 

i— ( 

o 



P 

i-i 
< 
o 

H 
>< 



s 
3 

■1 
> 

d 
W 


^ 

M 


M O U-) l-l 'O 


00 fOO O t^ 11 


0) 

ON 

in 

H 




to « a t^ t^ 

M vO 00 M O 


00 <o -sHO o> 
r^vo o f^ Ti- 


N 

O 

H 


C^ N M CO 1^ 


OJ O u-iO C-^ w 


o 



H 




O u-j ro T^O 
u-i CO -^ Tt- O 

M 


m •;^ ro M fo M 


e 
8 


C^ M "-I IT) 


»o o\ -^ in (^ o 


H 

in 

to 




a^ -^ 01 00 00 

(>* « lO irj C> 

M M M w m 




"3 


in !>, CO -o d 


, 00 H o -i- o « 


8 

w 
O 




C 00 o O O 
O 0\ 0^ O O 


0\ O O CO O 00 
ON O O 0-. O 0^ 

WW w 




i>,^ o 00 yo 


C»00 C\ fO ^ o 


00 




in roo in -^ 

CO 


t^yD in CO 01 CI 






,1 i 1 i 1 


vO to 

i 1 i 1 ;. j 


1 






0^, tH M -^ r^ 


01 ^ oo ^no 


0) 




O N M u^oo 

m N w (N M 


ro O CO 00 Q\ 0\ 

M CI IH IH H H 




s 


o o o 


N CO -^ 

1 O O 1 O 1 


1 




< 


m -+ CO ^ C:\ 


Tf H M rO tn H 


1 




M M M H O 






ro u~, « O 0^ 


rOO CO 00 ON in 


1 




01 M o\ t^ in 


t>» M CO in CO in- 
t^ t^ ir^ t-^ o. i>^ 




1 






CO : 
o 

o : 

S • 

1i 





104 



!5 
O 

HI 

H 
Qi 
O 

h 
O 
Pi 
PL, 

o 

H 
'J 

p 
P4 

O 

o 
o 
•«! 


W 
H 
<! 
1-1 

o 
i-l 
li 
O 

<! 
H 
<! 

Q 

1-1 

<! 
o 

H 

<! 



1 






■0 




o 


■* 




'I- 




i 


-n 








^ 



CO 


1 


HI 




CU 


M 




ro 








1 


■0- 
























OJ 




















-a 










































ro 




o 


CV 




M 






O 








■* 


HI 


i 


00 




4) 


H 


















3 








































> 








































a 




t^ 




HI 


t>. 




•o 




te 


50 




00 




^ 


VO 


1 


o> 




S 


O 




f~ 




i-l 




1 


Oi 




W 


O 

M 




















lO N 01 IT) lO 


Oi 


rOVO 00 rrjoo rn 


^ 


■<h 




-* 




-H 


00 ^ Tt- ro 





O M O O O O 


ir, 


■o 




HI 






O O N 


■<f 


O O O O O O 


O 





1 


•o 




A-2 






HI 00 


a 






o\ 




^^ 


i 1 1 1 1 


1 


O O 
1 1 - 1 ■ 1 


o 


i 


1 


o 






III!! 


1 


1 1 1 O 1 


o 


1 


1 


o 




fl 


00 N C^'O l-^ 


N 


u-> l-^kO ^vo M 


ON 


o 




fO 




■s 


N o m <^ c-i 


CTv 


O 1^ r* w \o ro 


w 


■^ 




u-1 




-g 


»0 w M w 


CT. 


O O O O O O 


M 


o 


1 


N 










• - 








HI 




Ph 


















I'd 


Ci M M M 


ir- 


MO H( 


N 










o o o o 


O 


, ? ? 1 ? 1 


o 




, 


1 




^ S 


1 O o 


O 


1 O 1 1 





1 


' 1 


1 
























H N 00 H VO 


00 


W -^ H HI IT) N 


M- 










^ 


O to 1-1 o 


U-) 


o o o o o o 


*-* 


1 


1 


1 




1 


o o o 





O o o o o 


o 


1 


1 


1 




fe 


vO N •<*- c^ H 


>o 


ro t^ O \0 vT) N 


m 




1 


1 




■s 


O vO -^ IT) ro 


CT 


O N M o N HI 


00 


1 


1 


1 




^ 


M 


« 














« ti 


















, hpB 


Ci t-~ m woo 


■* 


iroo ■*oo -^vo 


■* 


N 


c 


o 






















^gs ■ 


N ^0 t^vo 


■J- 


O ro HI ro HI 


HI 


G- 


v\ 


o 




N 


■«■ 




HI 


HI 




o 




o<; 




























+> 


















o 


















rt 


















t4 


































; 


X 


















lU 


















S 


















a 


















o 








1 










XI 


















•o 


















a 












• 






i« 












0) 






M 




FQ 








1 ^^ 

8 S^ S Sf| d 

;^ En 


1 

a 

5 


•2 ^ 


1 

c 


u 


1 


"3 





105 






<! 



W 
M 

« H 

H 

i-I 

O 





I 




0\ CO »>. ■rt- ro 


00 lo tv. rr 


n-,00 


>o 




i. 


J3 


lO O H 00 w 


H VO o\ f^CO 








<U 


t^ c>» H CO m 


VO O VO 00 W 


00 \o 


lO 




Oh 




VO to t^ t^ >0 


VO 00 »n IT) in 


»o 


N 




SR 




^ 










3 














« 


■^ U-) lo fO O 


fO ^vo »^ o 


0^ H 


■* 






o 


N N -^ O t^ 


w O »r:vO en 










M 




■^ »o ro fo en 


T^ 


M 




(U 












3 




























:2 


























tic 


B 


o 1^ a. 00 o 


Oioo \o -^ lO 


m lo 


Oi 




bo 


0^ •«**'0 m N 


»0 t^ u-i OWO 


M Tj- 


[..» 




(§ 




Th M IT) Cv T|- 


Tt-'t^ N N i-< 












M I-I IH M w 


w 






13 


lO fOOO t^ w 


00 mvO M 


lO o 


6 




"8 ^ 


00 00 M O 00 


00 O C» O Oi 


• o 

0\ HI 


o 




H 


0^ 0^ O C\ 

M M 


C^ c^ o 0-. 

HI H 


•^o 


B 




-H 


lO H O "*• Ti- 


!>. N ro ro t^ 


M H 


00 




£ 






t^ O 


ro 




i^s 




t^ 






< 




M 1 i 1 


1 1 1 i 1 


i 1 


1 


H 










<< 










(4 

i 












_fi 


VO M -^^O 


■^ f^vo w fO 


00 ro 


lO 


o 


^ 


M m N U-) a> 


O «O00 w « 


O ro 


tr> 


H 


S 




C4 Ht l-t N N 


N 




>< 


Oc 










i-{ 












< 


Is 
-3 


N W W c< M 

b o o 


N N N N m 

O 


1 1 


i 




^ 


H M o «>^ 


O N O lO M- 


u-\ 






^ 


H H M M O 




'o 1 


1 






M 00 ro lO ON 


lO •O N ■* 


' t* 1 






1e 


0\ M M VO O 


H -J- N M 


" 


i 




^ 


vO Ov t^\0 -^ 


!>. tv t^ t^ t^ 


t^ 














2 










sg 


y 




1 






^, 


s 












1 « 


g 






1 --^ 


Gizzard 

Heart 

Kidneys 

Liver 

Lungs 


iling 
and 




- 






Muscle- 

Breas 
Leg 
Wing 
Skin.., 







io6 






ft 
O 



1-H o 



H 

i-I 

O 






o 
<; 

o 
w 

H 

i-i 

q 

<: 
o 

< 
►J 

■<! 
o 

M 

H 
>< 
I-! 

< 











ro 




■* 


1 




£ 




oo 




o> 


a 






00 




■«- 


p< 




HI 










m 














<u 














■s 






, 
































ca 








CO 




M 


U 




N 
O 
















■^ 

N 




m 


(U 




M 










J3 




























;^ 
























fe 




e 




lO 




c? 






&0 




u-> 




o 


a 




o 




00 




w 


w 




o 














vO <-^ O^ 1-^ fO 


M 


00 00 tnoo M 


00 




+- 


I-I ■>*• O ro Ci 


o 


W o o o 


rt- 






O O M O M 


■^ 


O O 


o 




i <u 












ols 






o 


o 




.a S 


1 1 1" i' 1' 


• 1 


1 1 1 - 1 








1 1 1' 1 t 


1 


1 1 1 o 1 


o 




rt 


Ti- r^ CNoo a^ 


t-. 


■<J- M 0\ O t-t 


u^ 




'53 


VO H T^ N 01 


l^ 


OS M O 'Si- I-I 


u-1 




■s 


O U-; 0-) M H 


M 

M 


o o o o o 


H 




ft 












is 


M (N (N M M 


l-^ 


« o o 


M 




o o o o o 


o 


o o o o o 


o 




'■3 o 


O o o o 


o 


o o o o o 


o 




° "3 














ro -^vO U-) u-i 


(^ 


■^ H H ro M 


o 




< 


O 01 M o 


u-1 


o o o o o 


IH 




O O O 


o 


O O o o 









t^ M m -^ 


■n 


(^ IC ^ •* "J- 


vO 




■s 


M \0 M CO fO 


u-1 


N O O H 


<n 




^ 


M 11 


ro 








■" ti 












1 bo ^ 

h "i 3 


iC roO O 00 


M 


M i> »o o\ >o 


t^ 






w CI "o invo 


d 


■^ O O 1-1 o 


t> 




N w 


>o 








8< 














r 











~ u (u bo.S 



g rt S STs e" R 



^ 



_4 "> 



C4 



107 



^3 
CO 






00 






o 

00 



00 



ro 









00 



lO o 



X! 

i 

-p 



o 




a ; 


■a 


03 


1 

(3 




lU 






rt rt 


03 






M-"- 


J3 


« 


O 



$ 






o 






VO ro 






io8 






i 



C/3 

P 

^ O 

Pi o 

ID 

o 



H 
<! 
O 

u 

H 
>• 

< 
<1 







00 'j- M i£) N 


N On O N fO 


N 


1 


a 


0^ T^ 0^ 0^ 


CO o\yo w 


t^ 


fr^ 


N 00 00 O Oi 


ro C^ lO N ON 


H 


p4 




tr> -^ lovo <n 


•^\o -^ to -"^ 




Ul 










OJ 






























o 










r1 




M fO ro M ^ 


H ON t^ On t^ 


H 







rO O 00 C-~ 
ro oo ro ro ro 


t-^ H 00 M O 


IH 


0) 


M 








3 




















>? 










!> 










M 


1 


00 00 O^ -^ w 


u-l O^ N (^ 


00 




VO VO t^ -^ « 


lO l>- w O 00 


rO 


S 


o 
- o 

M 


H o N ro ro 


Oi -^ O HO 




M H M H HI 


H M H H 




1 


Oi ro a N IT) 


C^ N O lO 


O 

o 


t-~00 00 00 


00 O Tf o -o 


H 


C^ Ci 0^ O 0\ 

H 


ON O '0^ O On 

(H M 


o 


-M 


■* Ov o o> ■* 


t^ N l>*0 


H 


^ 


M o oo 01 VO 


O O ro r^ ro 


o 


ila 




O ON 






1 1 1 1 1 


1 i U 1 


1 














i 


ro O ■'i- W t^ 


t^ Th m »n\o 


<^ 


■g 


IT) Td- Th\o I> 


M M \0 ON ON 


o 


^ 


N N N N w 


C» C* M l-l M 




fin 








H 


H W M N 


M 




■■Bo 


1 O 


i 1 1 1 1 


1 


^6 








^ 


fO N »0 N vO 


M M 00 -^ t^ 




< 


M H M M O 


M M O M 


1 


u 


O^ H o^ o^\o 


VO t> -^vO N 




43 






l- 


cd 


0\ N ON (^ ro 


Tt- o CO m m 


1 


^ 


VO t^vO VO t^ 


t^t^r^ot-. 










-p 








o 








(\3 
















"J^ 


1 




( 


4) 
1 




1^% bO 


■2 ^ 


d 
S 








b B S 2 5 





109 



1 






CO 




00 


N 




CO 


J 


H 




lO 




lO 


CO 




•o 


I 








Tl- 




1 


0^ 


U3 


















<a 



























































































6 


N 




Tl- 




Oi 


N 




IT) 




O 




u-l 

M 




N 





1 


00 


<0 


H 





















































^ 


















~ 
















no 


a 




rO 




w 


t- 




M 


fe 


a 




•Tl- 










1 


'C 


a. 


o 




^n 




tH 




1 


>o 


W 


o 

M 


















ro u-j t>- O t>- 


N 


CO O N kO M ■ 


CO 


N 




t^ 


-p 


O 0* w H Tf 


o 


H o O 


N 


O 




c< 




O O O O 


M 


O O O O O 


o 





1 


H 


A-2S 






H C^ 


00 






00 


1- 


1 1 1 1 1 


1 


1 ° 1 ° 1 


O 


1 


1 


O 




1 1 1 1 1 


1 


1 o 1 o 1 


O 


1 


1 


o 


d 


00 CTl N Tf Oi 


N 


O -J-OO 0^ Tf 


iri 


N 




ON 


■53 


m^ Tt- 0^ N 


0^ 


00 CO O Tt- H 


00 


Ht 




00 


-g 


O lO H o H 


O 


O O O 


H 


O 


1 


W 


c 




H 










M 


PM 


















ro H H w 


VO 










lO 


, O o o 


o 










o 


















ts o 


1 o o o o 


o 






1 


1 


o 


^3 


















ro en en -^ Tt- 


CO 


■+ N O Tl- H 


H 






■^ 


^ 


O ro O O O 


>o 


O O O O O 


M 






vO 




O O O O 





o o o 





1 


1 


o 




O M o ^ 'i- 


■n 


00 H Ti-00 in 


«3 






M 


rt 


M o Tt- M lO 


ro 


C^ M O H 


kO 


1 


1 


o 


^ 


c< 


to 










■* 


"U ti 
















1 w>g 

Lh cd P 


CO OlCO lO CO 


00 


C^;0 lO U-) l> 


O 


1>~ 


u-> 


? 


S-P o 


c^ r^ lo fo i> 


vo 


CO H o N O 


C^ 


t^^ 


lO 


o 


N 


Tl- 






tH 


N 


o 


1 


1 -^ 


o 








s 


i 






"5 o (L bc.B . 

^ m 


b SI W 3 1-1 


o 


Cfl 

a 

o 


a 
I— t 


^ 



no 



w 



< 




<! 


o 


w 


5 


n 


o 


U 


% 


M 

s 


?^ 


b 


s 




« 


«5 


)-l 




ft 


<! 


o 






0. 







1 




N VO N M 00 


fO in 





M 


J 


ua 


0\ t^ t>. C\ Tt- 


in t^ 


01 


ro 




o H r^ H fO 


N m 


M C^ 


N 




vO »o^ vO o 


in t^ 1 


VO Tl- 




















































u 
o 


































■ r'1 




M -^ ro r- N 


00 to 


>n Ov 


Tl- 




s 


00 <M N 00 N 


N t^ 1 


00 Ov 


M 




to ro ■* ro O 


m -t \ 


ro M 








H 








(U 












!3 
























^ 






















^ 


1 


fn H ro »o Tf 


00 


00 


M 


rl- ■* avO 


•n t^ 1 


m m 


in 


2 


o 


m M -^ mo 


H \0 1 


ro 






W H W M ro 


W M 


M W 




W 


M 










'i 


O •* >0 irnO 


-to 


" 





1 


o o\ O O O 


b 


00 





H 


O 0^ O O O 





Oi 




H W H M 


w w 




-4-> 


+1 


mvo CO ro Ov 


00 t^ 

■• • 1 


00 H 


N 




■!)- H in ro 


M 00 1 


ro M 





i^s' 




, , 







l^^ 


1 1 1 1 1 


1 N 1 


^ 1 


1 




















.g" 




O N -^OO 00 


a 


o 


00 


2 


0-) -^ Tf lO t^ 


M Ol 1 


H (H 





M (S N N Ht 


N w 


N N 




fi 










N 


(S M w (S H 


M 






■■B o 


O O O O 


i 1 1 


1 1 


1 


^6 










. 


M CO -^ r-. o\ 


00 


10 H 




^ 


H H H M 


1 


H H 


1 


fe 


O N rrj \o o^ 


m 


N C\ 








• ■ 




1 


aJ 


(S N 0^ a» O 


■n o\ 1 


m 


1 


^ 


C^ I>*"0 o »o 


t^o 


t^ r^ 








: : '■ 




CO 


1 








<o 


1 


















Q 










J^ 










•0 










a 




1 -^ 






CU 




4-y S§ ^ . 


•P >< 









•3 o S bo.g : 


Is ij " 


Is 


§ 






c3 



Ill 



w 



o 






O 



^ 



<! 
PM 

P) 
O 

ui 

o 

o 
p< 
o 

K 

PL) 

o 

H 

g 
O 

o 
o 

p 
o 

1-1 
< 
O 

<! 
H 
<! 
ft 
i-l 
o 

M 

H 

<! 



1 






o 









o 







a 

H 




N 






T(- 


■o 




H 






to 






■<f 




1 


% 






















(U 




















■c 




















o 




















3 


N 
O 




o 

N 






oo 


to 
, 


1 


w 

IT) 


o 


)H 


















3 








































(5 






































12 


g 




O 






t^ 


M 




■+ 




bjo 




t^ 






0\ 


M 


1 


00 


a 


o 




r- 










1 


00 


W 


o 

H 




















fO fO N 0> N 


0^ 


o <o 


0> N 


t-~ 


Tl- 







-H 


M TfVO O 00 





^ ? 


o o 


^ 


o 




■*• 




O O I-l 


ro 


o 


o o 





o 


1 


to 


1 li 

S1« 






IH 


t^ 


oo 






00 






, o 


o , 


o 






o 


^ s 


1 1 1 1 1 


1 


• 


• 




1 


1 




tJ'O 


1 1 1 1 1 


1 


1 


o 1 


o 


1 


1 





^^ 


















d 


w 00 00 Ct »o 


H 


r^ CO 


IT) ro 


00 


00 




t^ 


■s 


t- u-)00 i£) O 


o\ 


t-^ H 


>0 M 


VO 


H 




l> 


s 


>0 N 1-1 


H 


O 


o 


tH 


o 


1 


to 




M 














Ph 


















d 0) 


M ro W H H 


t^ 


o 




o 






t-^ 


O O O O O 


O 


? 1 




o 






o 


■^ S 


O O O O O 





1 


1 1 1 


o 


1 


1 


o 


c^eS 




















CO »OiO u^ w-) 


■+ 


N H 


^*- M 


I-. 






c^ 


1 


o m H o o 


\D 


o 


1 ° ° 











O O O 


O 


O 


1 o o 


o 


1 


1 


o 




N vo N a* 


0^ 


VO <o 


00 oo 


t-~ 






vO 


"S 


M o^oo w ro 


* 


c^ O 


1 H 


»o 


1 


1 


o 


^ 


H 


to 












^ 


lu -e 


















Per- 
centag 
Amoun 


H M 00 t^ O 


t^ 


lO t^ 


lO M 


00 


i£> 





M 




o 


to o 


1 N HI 


t^ 


c^ 


(3^ 


o 


N M 


lO 








PI 


H 


o 
















V} 




































(U 












t 






^ 


• 


1 














1 


■ 














(^ 


'2 


, 








< 






s 


g 


• 






<D 


N 




o 




1 

en 

H-1 


1 




3 a M a hj 


< 


.m 


^ 



112 



W 



%^< 

3 en 

< 

H ft 

o 

CM 



H 
< 
ft 

i-l 

<! 
o 

M 

H 

<! 



■i 

ft 
o 

3 

6 

3 

p3 






M O M t^ <~~ 

rovO ■<*■ t^ M 
O O m -i- tt- 
rovo 00 lO -^ 


« 00 -"J- ■fOO 00 fO 

H H vo ON 0^ C» fO' 
CO N lO CO "^ tri Ov 

lo t^vo ON in lo IT) 
en 


00 Tt- 

O 00 
O 00 
IS 


CO 

00 

to 


o 

M 


H t-. N M 


N VO t^ ■* t^M 

(no M 00 ■* CO (^ 
m rrt -^ \r, rr, tn m 


CO IT) 

m IT) 


vo 
fO 


i 

8 


rovo a\oo ro 


N lO C^ M N O CO 


ir> U-) 

■* ON 
■A M 

H 


to 

CO 


t^ m.fo N 00 
00 moo ■*■ en 

(S M W H to 


l>0-*t^HONO • 
M N -^ O M M ro 

M 00 H N W M M 


1 


00 t^ N N 00 


N 01 vO t^ Oi H 


^8 


O 

o 

w 

o 


w o^ o^ a»oo 
o a* o^ o^ a» 

tH 


ON w O^OO ON O Ov 

ON O ON ON ON O ON 
H H 




00 rrno vo r^ 


o fO N M fn t^ vTi 


00 ro 




O fO O Tl-O 


t^ t^ lO fO ^ N M 

00 H 


Carbo- 
hydrate 


1 1 1 1 1 ! i 1 " i ^ 1 II i 


1 


Oi H 00 n- ro 


t^ M irj ifNOO -^ ITS 


00 00 

vO M 





M m -si-io 

N N M « M 


N « to 0. ON ONOO 

t-l M M M H N 


d 0) 

-3 o 
^5 


M M M N 

O O O O 1 


1 1 " 1 ^"^ 

1 1 1 o o o 


1 1 


1 


i 


H fO -^ M t^ 


ro N O 0^ N N M 


•1 


1 


H W H M O 


H W HI W H 


1 
1 


00 Oi <OM M 


W ^O 00 0< -^ M t^ 


^ 1 


1 


t^ 0\iO 00 H 
\n\o \o vo ro 


CO w CT* to Tj- (T) !>* 

r^ M o O 'f^ t^\o 




1 






, ^ 

1 ^ 


1 


























1^ tfl 





113 



w 



H 
O 

o 

o 
111 
o 

ft 

o 

H 



^ 


H 


K 


o 


Z 


P 




<J 


fi 


^ 




C) 


[>! 


W 


<! 


« 


ill 





H 


ft 


M 


J 




H 


^J 




J 


n 




& 


ft 




O 



6 
o 

l-l 
< 
o 

H 

<I 









H 




IH 


1 


a 




o 




t^ 


ill 








00 


ft 


IH 










tn 












(U 












■R 


































=1 






Tt- 




■^ 


O 














O 




ro 




u-> 


D 


H 










3 
























^ 






















SO 


d 




00 




N 




M 




■* 




a 


O 




N 




H 


w 


O 

M 


• 










IT) M OJ C^ O 


U-) 


m CO O 00 ro to H 


ro 




t^ CTv c^ n r^ 


m 


O M 1-1 O O O 


Tl- 


ft 


O O M to 


c^ 


O H o o 


}-i 








H t^ 


00 






o o 


o 


-Q 2 


1 1 1 1 1 


1 


1 1 1 ■ 1 ■ 1 




i3 -^ 


1 1 1 1 1 


1 


1 1 1 o 1 o 1 


o 


^^ 










c^ 


(N lo c^ ^ a* 


c-^ 


u-1 ro I> c^ N t^ O 


MD 


" 


00 o^ m -1- H 


t^ 


O O Tj- M M ro c^ 


en 


o 


O O ro M H 


CD 

M 


O O O O O O O 


H 


ft 












H ro !M M 


l^ 


o o o o 


O 


O O O O 


o 


o o o o 


o 












-d o 


o o o o 1 





1 1 1 O 


o 


' -§ 








-■ 




Vo ro t^ U-) 


lO 


O O CM O M M H 


VO 


^ 


ro N O O 


c^ 


C O O O o 


o 


^ 


O o o 


o 


o o o o o o o 


o 


1-^ 


H Td- t-^ M ro 


o 


ro O Tt- -^ Tf- T^ U-) 


vo 


Cfl 


CS C^ O ^ M 


00 


O H o O H o 


-!l- 


^ 


M M 


■ 






<u ti 










1 ho d 

l-l cS 3 


vO C-^ N C^ CO 


t^ 


Tf- ro O vO 0\ C^ 


"O 


a> -p o 

ft a g 


m t^o iTt c^ 


o 


1-1 N O H O 


t-^ 


N H 


o 






o< 










1 




<u 




: 
















1 a 

~S o S BO S : 
^ 'En 




• -2 ^ 
pqftbll|«3hJ 


1 



(b 16295T) 



H 



i 

'i-i 

o 

3 

3 
> 

a 

W 


H 


114 

00 o- 


1 


9 






o 

M 




1^1 


1 








a 

O 
O 

M 


V 


00 


1 


M 






2 


in 

b 


o 


1 


^ 
a 


t^ 
N 


M 


31 


1 


1 


1 


00 


b 


I 1 


1 


.s 


o 









O 






1 


1 


1 


1 


1 1 


1 


i 


1 


1 


1 


1 


l\ 


1 




1 


1 


1 


1 




1 


Per- 
centage 
Amount. 




GO 






8 

M 


« 00 


1 




1 


-a 
o . 

nJ : 

B : 
o 

0) 

B 1 

T3 

o 


-4-) 

i 


1 
1 


i 


1 
1 . . 

s : : 

S O 

« 





115 



< 
o 

o 

< 

« 

H 

1-1 

o 

CM 





i 

ft 

■c 

o 

3 

3 

1 

W 




IV H VO ITJ N 


N 00 N 00 0> lO 


H -^ 

lO c^ 


to 




lO O N CO 
•^ 0\ O^ lOVO 

t^ in ts. !>. o 


lo VO t^ H (s oy 
Ti-00 VO vo 00 c^ 
VO n-vo Tt- VO Ti- 






M 


ro C^ Tf O 00 


M Tl- t^ 0^ n-) O 


O^VO 
VO V 


H 




VO 1>- 0^ l>. H 

■^ ro Tl- -^ a» 

HI 


■+ O H 00 M o 

ro CO -^ N fo ro 




6 
so 

8 

M 


m N ro Oi -^ 


W H H CO VO C^ 


vo 'l- 

VOVO 

lO M 
l-l 






IH HI HI M VO 


i-^ r^ H 00 VO 
IS O '^ O N 




1 


lO H lO 00 vO 


-»- O^ vO GO 


r 8 

00 " 

CO 


o 
o 




o cji a^oo o 

O Gi 0^ 0^ O 

H HI 


o a\ o t-~ o^ 

O O^ O 0^ O 0^ 

M M IH 




^ 
h 


Tj- I>^ Tt-V£) C^ 


vovO O VO 00 Tt- 


ro T^ 
VO O 


o 
to 






t>. H t^ H N IH 


i 

^ 

a 

<■ 




Mill M i 1 VI II 1 


1 


rr>\0 N m "l- 


fO »0 H 01 vO VO 


VO ro 


VO 

to 


u 

H 
>< 


IT) CO HI in w 

N « N N M 


N N Oi M M 
H M w N M 01 


<! 
<! 


■d o 


O w N N 

o o o 1 


PI Ot H M M 

1 o o o o o 


1 1 


1 




4 

< 


M ro M •<*- u-i 


Tt- O M M ^ ro 


00 

o 1 


1 




W W tH M O 






1 


t-. Tl- t^ H O 


N vO vO VO C^ M 


1^1 

vO 


1 






a^ -^ M ro O ^ 
C^ C^ C^ 1> t^ I:^ 






1 


Miiscle — 

Back 

Breast 

Leg 

Wing 
Skin... 


Brain 

Gizzard 

Heart 

Kidneys 

Liver 

Lungs 


After boiling — ■ 

Head and neck, meat ... 
extract 


1 

J 
1 



(B I6295T) 



H2 



ii6 









i 




^ 








ft 




(-1 








m 












(D 




































O 
























Jj 












U 




O 








■P 




M 








P 
























,"* 












> 












S^ 




a 








0^ 




60 








d 




O 






« 


W 




O 






H 






























(i| 










|i( 




oi 






O 




fe 






m 










^ 


















H 




s^ 






o 




■Sfi 








^.- 






& 








d 


<; 




o 






o 




H 




+-> 




M 


11 




^ 


Q 


o 


Z 




(U 


'A 


i-j 









<1 


H 


d 








1.J 




S ■" 


> 





u 
o 




•^ o 






< 
a 




-s 


hJ 






r) 




H 






o 




2 




^ 


ti4 




J 




<d 


















U 











1 












?1 




, &| 










i3 43g 






H 








5 








i5 










<; 






i 



O 00 u-i Tt-00 

o o o o >o 



O W) M M M 



o o o o 
o o o o 



W M O O^ >0 

M fO o o o 



o o o o o 



o <o m Ti- (^< 



O ^O U-) t)- M 






"S " ffi tuo.E : d 






O i-i O O O O 



o o o o o o 



rn 
O 



O ■* N f) ■* CO 



.0 iH O o o o 



M o o o o 
o o o o o 



o o o o o 



o o o o o o 



o o o o o o 



to t^ c^ o t^ IH 

O Tt- O •-< M M 



\0 ro fO CO '^ lO 

O O M M C^ M 



.3 JS " a ai w> 



o 

a 
<i 



117 



■ ? 

H 




1 










O 


IT) 

M 


1 


H 
W 












1 


>o 

H 








M 

o 


00 
CO 

o 


1 


u-1 


H O 


O 




1 


1 


1 


H 

o 


1 1 


1 




o 


o 


i 




CO N 


u-> 




i 


1 


i 


1 


1 1 


1 




1 


1 


1 


1 


b 1 


1 




1 


1 


1 


1 


ob 1 

HI 


1 




o 


M 


H 


o 

8 


o 

00 M 


O 

o 
o 

M 




k ■ 

S : 

o 

S : 

* 


1 

s 

O 
XI 

m 

O 


en 

1 


1 
o 


1 ■ ' 

lis 







Ii8 



(4 
§ . 

o g 

H 

o 
o 
tn 



H 
O 



H 

■<! 

Q 

< 
o 

H 
>- 
•A 
< 

< 



I 

(U 

■c 

O 

> 




IT) H O ro 


o t-N lo o T(- a> 


ts. (3\ 


Tf IT, lO "^ 


ir> N 00 00 M t-K 

o t^ a> o N IT) 

O Tf ^ IT) T}- l>- 


N 

C 

M 


N H lo »n 


O^ in N 00 ro Tt- 


N OH 

b " 
•a- 


O Tf m o 
m ro rn cs 




B 

o 
o 

H 


\0 '*- ro a\ 


to w ON w a- o 


tH 


\0 O CO ro 

O C* *H O 
H M W M 


m r^ On N M oo 
ro O O M On O 

Ht M M M VO 


■i 


vc 00 T^ in 


00 00 ON CI 


t^ o 


CO r^ o> a\ 

CTi ON 0^ 0\ 


ON O t^ O 00 t^ 

On O ON O <y\ 0\ 

tH M 


1 


OiVO Tl-O 


C< rr-) !>. in CO O 


CI O 

o 


M m CI M 


ON d CO N M CO 


Carbo- 
hydrate 
by Di£f. 


- ro 00 

MM 1 H UM M 


c 
•53 

-M 
O 


t^ ^r -^ t^ 


t--- ON TT ON r~> ^ 


u-nO 

O M 
M 


CS M N M 


H 00 00 t^ ON to 

M M H M H 


rj (U 

t3 O 


(S CS w ^1 

O o o 


W C) W C* 

1 Q- O O O 1 


i 1 


< 


H M M M 


T|- O CO ON '^ 


•1 


M (H H l-< 


M M H O M O 


Is 


t-- t^ -^ 0^ 


lO fO W 00 t^ '^ 


O 

;. 1 


t-> t^ l-^ t^ 


t^>0 '^ TfvO 00 
C-. o O l^ t>. N 




1 


"3 S S S « 


Vi 

-1 -4J <U , to . 

•S b fl fe ^-P 


en 

s . . 

o : .: 
U- : 



119 





1 






00 




N 


CI 




N 








^ 


s 




r^ 




r^ 


t^ 




N 










00 




ro 


o^< 


1 


o 








Oh 


M 




M 








1 


N 








CQ 
























(U 
























(J 














































N 




t-~ 




ro 


rn 




(O 










O 




H 
M 




N 


N 


1 


M 








<u 


M 






















3 


•^ 






















I— 1 
























> 
















































B 




^ 




« 


N 




00 








fe 


uo 




M 




00 


00 


1 


t^ 








a 


o 




M- 








1 


U-) 






Ul 


w 


o 

M 




















H 
























M 
























p5 




fO P~ IT) o\ 


-^ 


in ro IS vO N CT) 


H 


!>. 




N 


P- o 


c^ 




fin 


IN O H N 


t^ 


O O O O O " 


m 


IS 


1 


(O 


N O 


IN 


o 


O O o 


o 


o o o o o o 


o 


o 


1 


w 


IN b 


M 


U) 






















o 






















. dj 




















M 


i-s 






n o 


CI 






N 






H 






O H 








H 






X 


■P s 


1 1 1 1 


1 


1 • 1 ■ 1 1 




1 


1 




1 1 


1 


O 


al 


1 1 1 1 


1 


1 o 1 o 1 1 


o 


1 


1 


b 


1 1 


1 


o 




















Dj 






















£ 


d 


ro O rn lO 


M 


O m M ;0 M M 


CO 


o< 




oo 






p 


'53 


^O ^ '^ 0^ 


Th 


O N H Tt- ro O 


M 


en 


1 


o-. 


m o 


in 


H 


■g 


Cf O M n-) 


00 


O O o o 


M 


M 


1 


b 


t-~ M 


00 


5 


£ 














M 






Q 


il 


W O H T^ 


t-^ 


o o O o 


o 












o 


o o o 


O 


o o o o o 


o 












u 
o 
< 

a 


13 O 


o o o 





1 o o o o o 


b 


1 


1 


! 


1 1 


1 


-§ 








































w 

H 




rn N (^ O 


(S 


IH M H N M O 


t~^ 








l^ 




^ 


MOON 


Tf 


O O O O O O 


o 


1 


1 


1 


CO 

j 


r 


pj 
D 
O 




o o b o 


o 


O O o o o o 


o 


1 


1 


i 


o 1 


1 




















h) 






















<i 






















o 
























Oi "1- TfKO 


m 


■^ a> -^ Oi M i-i 


0^ 








o 




<! 


-M 










1 


1 


1 


* 1 


i 


H 


rt 


00 w Tf ro 


00 


O O O 1-1 M 


Tt- 


1 


1 


1 


o 1 


1 


a 


^ 


H 


M 












N 




J 


■u *i 




















•< 

u 


fe^l 


H o^ M M 


oo 


lo 01 vo yD o N 


t^ 


H 


00 


0^ 


vO ^ 


o 


H 




N H VC 00 


00 


O M O N H O 


VO 


i 


00 


0^ 


\0 ro 


b 


>< 


H M 


fO 






H 


fO 


a 


rovO 


o 


►J 


S<j 


















" 


» 






















<; 


1 


"llll 


D 


1 


: 




: 


^ 


1. ._ . 










75 

CO 

3 

s 


>> 
.S H Pi fe &()+; 

pq MM jjtn 


•3 



< 


of 
o 

• 


ID 


<u 







120 













M 00 lO 


vO 00 ■* u-i -^ 


o 


1 


Xi 


■*• O ro rr) 


ro t^ O^ w N <0 


ro 


h 


00 OiO M- 


O moo O 0\ >-< 


M 






^ !>. U-) T^ 


00 ^o -^^ r^ Lo 


ro 




M 


















a> 










1 




















ro ■* N f^ 


O C» vo O ii~i c^ 


00 


O 


■ 










o 


O O lO 1-^ 


^ C\ O t^ C* !7> 


o 






ro * ro w 


lO rO ro ro ■^ tH 


fS 


u 


M 




IN 


< 


3 










13 
> 


















KS 


6 


t-^ M coco 


■^o cvo ^ O 


^1 


a 


bO 


vO >i- ■«• t^ 


o O t^ w ^ »n 


^ 




o 

M 


O r^ N Oi 


Oi ■^ O ro t^ t^ 


t^ 


M M W 


M M M M M t^ 




cd 


lO N ■<(- t^ 


00 O O O M <M 


o 








G 


o 


O O O Ov 


0^ 00 O t^vO 


M 


H 


O O Oi 


Ci O do C* 0^ 


o 

4- 


M M M 


M M 


+j 


O C^ 00 IT) 


■^00 00 lO t^ 


>o 




w o m o 


*0 -^ PO W H M 


lO 




M M 00 




. 4J 








OldS 




o\ t^ 




'^'S« 


MM 


U U M 


1 


r1 >'i>^ 








d 
"53 


Tfvo (~~ w 


iri lO »o fO IT; t^ 


o> 


■g 


N M M (S 


M M o^ m^O (O 


"S- 


h 


C* M (N IS 


M M M N H 




fk 








§2 


M ft-)VO fO 


ro fO 












t3 O 


o o o o 


1 1 o o 1 1 


1 


-3 








^" 


H 0\ M O 


« M rovo N Ti- 




CO 


H O H M 


M M M M 1-1 O 


1 


OJ 


m N N N 


t^ t^ O^ ro w -^ 




■s 


looo fo m 


M O fO C^OO O 


1 


^ 


c^vo c^ t^ 


t^ t^ t^^ \C M 






i-I 








(U 








T) 
















. . 3 . 








. . o • 








■ -^ • 






1 


» 








•« 








: ;g : 




o 




Sf« 




IH 












1 W-^'^n-l 


• E*^_. •»— . 


S 


/' ■ 




•S js a te Wl^J 
2 S2 > g S 


i 



rti 


■3 


y 


1 


v 

V 


3 


n 


O 


+j 




•3 


o 


-2 




u 


rt 


rt 


bo 



^ o 



« 


2! 




[ft 


>. >> 


•s 


■S 


a 


a 


a 


t« 


•4-1 


M-< 


o 


o 


cl 


a 


rt 


cS 


0) 


OI 


§s 



121 





1 






■* 




OS 


cri 




? 










■* 




■* 


ul 




V 












■'O 


vO 


1 


N 




CO 




















<u 




















■c 




















o 




















■ ^-* 




















nj 






'j- 




o 


M 




U-) 




CJ 


N 




















o 




00 
H 




^ 


■* 


1 


SO 
01 




(D 


H 


















3 




















.— ( 




















l6 

> 






































§5 


s 




? 




t^ 


■* 




so 




is 


ho 




V 




V 


-* 


1 


ts^ 




O 




vo 




M 


IH 


1 


o> 


(A 


w 


O 


• 














H 




















« 




















a3 




01 O"! U-) -^ 


o 


00 H M VO O « 


OS 


M 








+J 


M Tl-vO O 


rrt 


O O O M CO 


O 


H 




»o 


Ik 


s 
















o 


e 


H o 


M 


O o o o 


IH 


IH 


1 


v 


Ifi 


















2 


















o 


Oj ■ 


















Carbo- 
hydrate 
byDifi 






M O 


o. 






!>. 


H 
Pi 


1 1 1 1 


1 


o 

1 • 1 • 1 1 


o 


1 


1 





O 


1 1 1 1 


1 


1 o 1 o 1 1 


o 


1 




o 


B< 
















O 
















M 


















dl 


c 


■* O r<1 ro 


o 


O O -^ 0^ »0 Tt- 


Tj- 


OS 




ro 


O 


'_§ 


\o IT) t-^ r^ 


VO 


O O M Tl- M O 


a 


OS 




>o 


H 


■s 


M m fo M 


O 


O O O O O 


b 


O 


1 


N 



g 


IH 




IH 










M 


fl< 


















i| 


H lO O M 


00 


O M 


^ 








o 


O O M o 


H 


, , ° ° • , 











8 


^6 


O o 


o 


i i b i 1 1 





1 


i 


1 


n 

5 


















00 u-> C3^00 


o 


M O M (Y^ M 


o 








A 


O H H O 


u-5 


o o o o o o 


o 








Id 


CD 

<; 


O 


O 


o b o o o b 


o 


1 


1 


1 


O 


















►J 


















< 


















O 


1-^ 
















< 




U-) M O l^ 


0^ 


■^ N lO lOO M 


ro 


1 


1 


1 


H 


^ 


ir; >-i M in 


•;^ 


b o b w o o 


fn 


1 


1 


1 


■< 

Q 


^ 


M M 


ro 












o 




ro N NO 


ro 


lO c^ t^ H C\ O 


ir> 


N 


o 


o 




S +S o 


H H 


00 


O O O M O M 


CO 


o 

M 




o 

c 




"< 














IH 


?: 


















< 


i 


3 
. . "s . 
. . o • 
■ ■ ^ ■ 

CO 

. . c . 












+J 








Back 
Flank 
Fore leg 
Hind leg, 


o 
en 

a 

r— t 

< 


Brain 

Heart . 

Kidneys 

Liver 

Lungs 

Suet... 


"(3 

o 


Vi 

a 
o 

m 


Crt 

3 


1 

Si 



pq 
pq 
•< 
K 

O 
W 



122 



VENISON (SPECIAL SECTIONS). 
I. — Proportions of Parts. 







Per- 






Per- 




Gm. 


centage. 




Gm. 


centage. 


Rih— 






Shoulder — 






Bones ... 


148 


17-3 


Bone 


. 170 


17-4 


Fat 


210 


24 -.5 


Fat and skin . 


. 119 


12-2 


Lean ... 


375 


43-8 


Lean 


. 668 


68-2 


Skin, hard 


124 


14-4 


Marrow ... 
Total ... 


22 


2-2 


Total 


•• 857 


100 -o 


■ 979 


lOO-O 
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FISH. 

Between fifty and sixty different varieties of fish were obtained 
on the market during the months of January, February and 
March, 1919. The custom at the time was to sell the fish without 
its intestine, only the liver and roes being retained. Only in a 
few cases has the whole fish, as caught, been purchased. This 
custom may be to reduce the weight during transit from the coast, 
as well as to prevent decomposition, as the intestines are generally 
the first organs to become putrid. 

Fish vary considerably according to the time of year they are 
caught ; i.e., whether it is or is not the breeding season. They 
also vary according to the state of nutrition. It has not been 
possible to make allowance for the breeding season nor for the 
state of nutrition. In most cases only one fish has been pur- 
chased for analysis, so that the data are for one specimen, but 
they are probably in the neighbourhood of the general value. 

The fish, as purchased, have been separated into their com- 
ponent parts, and the weights of these have been noted so as 
to find out the proportion. In general, some 40 to 50 per cent, 
of fish consists of bone. The component parts have been 
separately analysed. From these data and the proportions the 
figures for the whole fish are calculated ; allowance is thus made 
for the waste. Further, the calculations are made for the fish 
with and without skin, for sometimes the skin is eaten and some- 
times not eaten. Extra calculations can easily be made for the 
fish without roe, liver, etc. ; these calculations are not included 
in the following tables. 

Fish may be roughly divided into several groups : — 

1. Those with a good deal of fat : Herring, mackerel, salmon, 

sprats. 

2. Those with a small amount of fat : Gurnets, mullets, etc. 

3. Those with very little fat : Cod, haddock, whiting, hake, 

etc. 

4. Flat fish : BriU, dab, halibut, sole, etc. 

5. Fresh-water fish : Eel, perch, trout. 

6. Molluscs. 

7. Crustaceans. 

The various data are grouped together under these headings. 
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FISH. 
Proportions of the Various Parts. 
Fresh Herrings. 







Per- 






Per- 




Gm. 


centage. 




Gm. 


centage. 


3 Yearlings — ■ 






Male- 






Flesh ... 


... 174 


65-2 


mesh. ... 


... 125 


59-8 


2 soft roes 


II 


4-1 


Skin 


10 


4-8 


I hard roe 


7 


2-6 ' 


Soft roe . . . 


... 32 


15-3 


Waste — Bone, 


gi^it 75 


28-1 


Waste ... 
Total ... 


... 42 


20 -I 


Total ... 


... 267 


lOO-O 


. . . 209 


100 -o 


Female — 










Flesh ... 


... 118 


64-1 








Skin 


7 


3-8 








Hard roe 


... 16 


8-7 








Waste . , . 


•■• 43 


23-4 








Total ... 


... 184 


100 -0 





Preserved Herrings. 







Per- 






Per- 


Salted Male — 


Gm. 


centage. 


Bloater, Male^- 


Gm. 


centage. 


Flesh ... 


60 


54-0 


Flesh 


147 


60 -o 


Skin 


8 


7-3 


Skin 


6 


2-4 


Soft roe 


21 


i8-9 


Soft roe ... 


45 


18-4 


Waste ... 


22 


19-8 


Waste 

Total 


47 


19-2 


Total .. 


III 


100 -o 


245 


100 -o 


Sailed Female — 










Flesh ... 
Skin 
Hard roe 


62 

8 

2Q 


48-8 
6-3 

22-8 


Bloater, Female— 
Flesh 


121 


60-5 


Waste ... 


. 28 


22- I 


Skin 

Hard roe 
Waste 

Total 


5 
35 
39 


2-5 
i7"5 


Total ... 


. 127 


100 -o 


19-5 








200 


100 -o 


Kippers — 
Flesh ... 
Skin 


140 
12 


75-0 
6-4 












Waste ... 


• 35 


i8-6 








Total ... 


. 187 


100 -o 




Mackerel (2 fish) — 
Flesh ... 
Skin 


• 365 

17 


57-7 

2-7 


Whitebait {.^o fishes^ 
20 fishes — 

Flesh and skin ... 


= 135 gms.) 
42 62-7 


Waste ... 


• 250 


39-6 


Waste 

Total 


25 


37-3 


Total ... 


.. 632 


100 'O 


67 


100 -0 
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FISH. 



Propor 

Sprats (7 fishes) — 
Flesh and skin .. 
Waste 


TIONS OF THE V. 

Per- 
Gm. centage. 

74 74-0 
26 260 


\Rious Parts — contit 

Grey Gurnet — 

Flesh 

Skin 

Hard roe 

Liver 

Waste 

Total 

Red Mullet {2 fishes)- 

Flesh 

Skin 

Liver 

Waste 

Total 

Grey Mullet — 

Flesh 

Skin 
Waste ... 

Total 

Bass — 

Flesh 

Skin 

Soft roe ... 

Liver 

Waste 

Total 

Bream — 

Flesh 

Hard roe 

Waste 

Total 

Haddock {Fresh)— 

Flesh 

Waste 

Total 


lued. 

Gm. 

210 
15 
43 
10 

200 


Per- 
centage. 

44-0 
3-1 


Total ... 


100 100 -o 


9-0 

2- 1 

41-8 


Smoked Sprats (6 
fishes) — 
Flesh and skin . . . 
Waste 


42 79-2 
II 20 -8 


478 


lOO-O 


214 

20 

6 

120 




Total 


53 lOO'O 


S9-4 


Smelts {/^ fishes) — 
Flesh and skin ... 
I hard roe 


60 -o 59 '4 

1-5 1-5 

2"5 2-5 

37-0 36-6 


5-6 

1-7 

33-3 


3 soft roes 
Waste 


360 

963 

90 

278 

1.331 


100 -o 






Total 


lOI-O lOO-O 




Dog Fish- 
Flesh 

Skin 

Hard roe 

Liver 

Waste 


607 •5 49-2 

80 -o 6-5 

4-5 0-4 

150-0 I2'I 

393-0 31-8 


72-3 

6-8 

20-9 


1 00.0 


625 

55 

72 

13 
415 




Total 


1,235-0 lOO-O 




Sturgeon Section — 

Fle.sh 

Skin 

Soft bone 


203-5 88-1 
12-0 5-2 
15-5 6-7 


53-0 
4-7 
6-1 
I -I 

35-1 




231-0 lOO-O 




Total 


1,180 


100 -0 




164 79-2 

8 3-9 

3.5 i6-9 




Salmon Section — 

Flesh 

Skin 

Waste 


256 

4 

330 


43-4 
0-7 


Total 


207 100 -0 


55-9 


Red Gurnet — 


232 43-6 
16 3-0 

7 1-3 

16 3-0 

261 49-1 


590 


100 -0 


Flesh 

Skin 

Hard roe 

Liver 

Waste 


231 
123 


65-3 
34-7 


Total 


532 loo-o 


354 


100.- 
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FISH. 

Proportions of the Various Parts — continued. 







Per- 






Per- 




Gm. 


centage. 




Gm. centage. 


Codling — 






Ling- 






Flesh 


410 


54-3 


Flesh 


• 5.159 


59-6 


Skin 


" 35 


4-7 


Skin 


■ 499 


5-8 


Waste 


310 


41 -o 


Hard roe 


. 680 


7.9 

26-7 








Waste ... 


• 2.312 


Total 


755 


100 -0 














Total 


. 8,650 


100 


Haddock — 












Hard roes (2) .. 


98 


100 -o 


Pout Whiting- 












Flesh 


■ 215-0 


50-5 








Skin 


i8-6 


4-4 


Cod— 






Soft roe 


3-4 


0-8 


Hard roe 


158 


I00--0 


Waste 

Total 


189-0 


44-3 






. 426-0 


100 -0 


Smoked Haddock — 












Flesh ... 


200 


76'3 








Waste 


. 62 


23-7 


Conger Eel — 
Flesh 












• 930 


65-3 


Total 


262 


100 -o 


Skin 

Waste 

Total 


. 103 


7-2 




. 165 


63-6 


• 392 


27-5 


Whiting — 

Flesh and skin . . 


.1,425 


100 -0 








Waste 


• 95 


36-4 














Brill — 






Total 


. 260 


100 -o 


Flesh 

Black skin 


- 748 
• 36 


58-4 






2-8 








White skin 


■ 36 


2-8 


Cod Section — 






Soft roe 


3 


0-2 


Flesh 


• 265 


83-3 


Waste 


• 458 


35-8 


Skin 


14 


4-4 














Waste 


■ 39 


12-3 


Total 

Dab- 


. 1,281 


100 -o 


Total 


. 318 


lOO-O 


















Flesh ... 


• 349 


60-2 


Saithe or Coal Fish Section 


— 


Black skin 


23 


4-0 


Flesh 


. 189 


88-3 


White skin 


19 


3-3 


Skin 


9 


4-2 


Hard roe 


. 18 


3-1 


Waste 


16 


7-5 
100 -0 


Waste ... 
Total ... 

Flounder (2 fishes)- 


- 171 


29-4 


Total 


. 214 


. 580 


100 -0 


Hake- 








Flesh 


• I<223> 


5 65-4 


Flesh ... 


■ 79 


46-5 


Skin 


• 34- 


1-8 


Black skin 


9 


5-3 


Liver 


2- 


5 o-i 


White skin 


7 


4-1 


Waste ... 


. 612 


32-7 


Waste ... 
Total ... 


•• 75 


44-1 


.Total 


1,872 


100 -o 


.. 170 


100 -o 
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FISH. 



■Proportions of the Various Parts — continued. 






Per- 






Per 


Halibut— 


Gm. centage. 


Sole— 


Gm. 


centage. 


Flesh ... 


. 2,093 70 • 2 


Flesh ... 


... 280 


61-7 


Black skin 


. 78 1-9 


Black skin 


14 


3-1 


White skin 


85 2-0 


White skin 


... 13 


2-9 


Waste ... 


.1,070 25-9 


Hard roe 


... 26 


5-7 






Waste ... 


... 121 


26-6 


Total ... 


.4,136 lOO-O 


Total ... 

Skate Section — 


•■• 454- 


100 -0 




.. 863 42- 1 


John Dory — 
Flesh ... 






Skin 


72 3'5 


Flesh ... 


... 430 


65-1 


Hard roe 


65 3'2 


Skin 


... 190 


28-8 


Waste ... 


.. 1,050 51 -2 


Waste ... 

Total ... 

« 

Turbot — 


... 40 


6-1 


Total ... 


.. 2,050 100 -o 


... 660 


loo-o 










Lemon Sole — ■ 
Flesh ... 


■■ 319-0 55-6 


Flesh ... 
Black skin 


... 1,215 
90 


52-3 
3'9 . 


Black, skin 


■■ 31-5 5-5 


White skin 


80 


3"4 


White skin 


.. 27-0 4-7 


Soft rOe ... 


10 


0-4 


Hard roe 
Waste ... 


36-2 6-3 
.. i6o-3 27-9 


Waste ... 
Total ... 


... 930 


40-0 




... 2,325 








100 -o 


Total ... 


.. 574'0 loo-o 


Witches— 


















Plaice — 




■ Flesh ... 


73' 


8 62-5 


Flesh ... 


•• 347 34-1 


Black skin 


4 


5 3-8 


Skin 


78 I9-I 


White skin 


4 


7 4*o 


Hard roe 


... 195 7-6 


Liver " ... 


3 


2-6 


Waste ... 


.. 400 39-2 


. Waste ... 
Total ... 


... 32 


27-1 


Total ... 


.. 1,020 100 -o 


... 118 


100 -o 




Fresh W 


iTER Fish. 








' ^ Per- 






Per 




Gin. centage. 




Gm. 


centage. 


Eel— 




Brook Trout — 






Flesh ... 


.. 157 58-8 


Flesh 


... 149 


68-0 


Skin 


.. •48 i8-o 


Skin 


16 


7-3 


Hard roe 


.. 5 1-8 


Waste ... 


•" 54 


24-7 


Waste ... 


•• 57 21-4 










— , 


Total ... • 


... 219 


- 100 -o 


Total 


.. 267 100 -o 


N 












Perch (2 fishes) — 






Flesh ... 


.. 162-5 4°*6 








Skin 


42-0 IO-5 








Hard roe 


64-0 i6'0 


' 






Liver 


6-5 1-6 








Waste ... 


... 125-0 31-3 








Total ... 


... 400-0 100 -0 
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FISH. 

Proportions or the Various Parts — continued. 

Molluscs. 



Oysters (12) — 
Flesh ... 
Liquid ... 
Shell, &c. 

Total ... 


Gm. ( 

... 62 
... 65 

- 457 

... 584 

... 44 
... 40 
... 96 


Per- 
jentage. 

lo-e 
ii-i 

78-3 

100 -0 


Whelks (6)— 
Flesh ... 
Shell, &c. 

Total ... 

Cockles, Salted, 

26 

34 

32 (after was 

Winkles (24)— 

Flesh 
Shell, &c. 

Total ... 


Per- 
Gm. centage. 

... 79-5 42-1 
... 109-5 57-9 


... 189.0 loo-o 




Mussels (12) — 
Flesh ... 
Liquid ... 
Shell, &c. 


24.4 
22-3 
53-3 


without Shell — - 

50 lOQ.O 

50 roo'O 
hing) 50 — 


Total ... 


... 180 


100 -0 




Scallops (2) — 
Flesh ... 
Liver, &c. 
Mantle ... 
Shell, &c. 


- 49-5 

... i6-5 

28-0 

... 276-0 

... 370-0 


13-4 
4-5 
7-5 

74-6 


30.8 22.3 
... 107-2 77-7 


... 138.0 1000 




Total ... 


100 -0 





Crustaceans. 



Crab — 

Flesh 

Liver, &c. 
Interior waste ... 
Shell 


Gm. 

175 
96 

25 
372 


Per- 
centage. 

26-2 

14.4 

3-7 

55-7 


Shrimps (41) — 
Flesh ... 
Shell 

Total ... 

Prawns (18) — 
Flesh ... 
Shell 

Total ... 


Gm. 

... 25 
... 28 


Per- 
centage. 

47-2 
52-8 


- 53 


100 -o 


Total 


668 


100 -o 


... 23 
... 27 




Lobster — 

Flesh 


160 

15 

7 

"5 

397 


53-9 
5-x 
2-3 

38-7 

100-0 


46.0 
54-0 


Liver, &c. 
Interior waste ... 


... 50 


100 -0 


Shell 

Total 
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FRESH VEGETABLES. 

The common vegetables can be conveniently divided into 
several groups, such as root, leaf, fruit, leguminous, etc. Such 
a division makes the members of a group easily comparable. 
All the common vegetables, except beet spinach, were obtained. 
Beet spinach unfortunately could not be procured at the time 
these analyses were being made. 

The whole vegetable, as purchased, is not usually eaten, 
so that, before analysis, the various parts were separated as far 
as possible. These parts were weighed, and in nearly every 
case the separate parts were analysed. The food value of the 
whole vegetable, as purchased, is calculated from the proportions 
of the parts and the anal5rtical data. Further, the same calcula- 
tions give the food value of the edible portion allowing for the 
repiainder as waste. The vegetables were procured as often 
as possible in the whole condition, e.g., turnips and other root 
vegetables, though the leafy portion is generally removed before 
the vegetable is sold on the market. The food value of the whole 
plant is then obtained. 

Generally only one analysis of each vegetable was made, 
but in some cases separate analyses were made of more than one 
specimen. These analyses show distinct differences (see carrots, 
parsnips, radish, cabbage). This is partly accounted for by the 
weather at the time these vegetables were marketed. During 
periods of wet weather, though no rain fell at the time of collecting, 
the vegetables contained more water. Variations must also occur 
depending upon the nature of the soil on which the vegetable is 
grown and general climate. In a few cases, such as potatoes, 
peas, beans, marrows* analyses of the cooked vegetable have been 
made, as well as of the raw vegetable. The results show that a 
distinct, though small, loss occurs in cooking. Excepting tubers 
and roots, the energy value of vegetables is very small. The chief 
value of vegetables, especially if they are not cooked for a long 
period, is in the supply, of the accessory food factors. Cabbage 
-and swedes are particularly valuable in preventing scurvy (see 
appendix, p. 255). 



Kernel 
Skin 
Pods 
Waste 


Proportioi 

Green Peas. 

Per- 
Gm. centage. 
72 30-5 

28 12-0 

124 52-5 

12 5-0 


<rs OF Parts. 

Green Peas. 

Gm. 

Kernel 72 

Skin 28 


Per- 
centage 
72*0 
28-0 


Total 100 


100 -o 


Total 


236 


100 -o 
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FRESH VEGETABLES. 
Proportions of Parts — continued. 



Kernel 

Skin 

Podis 


Per- 
Gm. centage. 
Broad Beans'. 
;.; T ... 64 23-7 

33 12-2 

... 173 64-1 


Cooked Pota 

Tuber 

Skin 

Total 

Jerusalem / 

Edible part 
Steins a,nd roots .. 

Total 

Radii 

Edible part 

Leaf 

Rootlets ... .. 

Total 

Edible part 

Leaf and rootlets .. 

Total 

Turm 

Leaves 
Edible part \ 
Scrapings / 

*■ 

Total 

Edible part 
Scrapings 

Total 

Kohlr 

Leaf and stalk 
Edible part 
Scrapings ... 

Total 

Edible part 
Scrapings ... 

Total 


Gm. ( 

toes. Old 
. 207 
18 


Per- 
jentage. 

92-0 
8-0 




225 




' Total 


... 270 lOO-O 






rtichoke. 

1,000 
1,500 


, 


Kernel -.; 
Skin , ;.-' 


;.. ... 64 65-0 
- . ••• 33 34-0 


40-0 
6o-o 


Total 


97 lOO-O 


2,500 




" , 


'let Runner Beans. 

... 222 9i'7 
20 8-3 




, ; ., Seal 
Edible 
Waste 


h. 

15 

17 

I 


45-5 


' Total 


... 242 loo-o 


51-5 , 
30 




French Beans. 

... 225 91 -I 
22 8-9 


33 


100 -o 


Edible 
Waste 


152 
395 


27-8 
72-2 




... 247 lOO'O 




Total 


547 


100 -o 


'■■ 


'Vax or Butter Beans. 

80-5 97-0 

2-5 3-0 




V}rhite 
Edible 
Waste 


ps. 
368 
562 


39-6 


Total 


... 83-0 lOO-O 


60-4 




oked Potatoes, New. 

... 794 97-4 
21 2-6 


• 930 


100 -o 


Tuber 
Skin 


. 362 
■ 52 


87-4 

12-6 


Total 


... 815 lOO-O 


• 414 


100 -0 


Uncooked Potatoes, Old. 

Tuber 175 92-1 

Skin ... ... 15 7'9 


abi. 

340 

• 385 

• "7 


40-4 

45 '7 


Total 


... 190 lOO-O 


I3-? 




ied Potatoes, New. 

383 95-8 

17 4-2 


. 842 

• 385 
■ "7 


100 -o 


tuber 
Skin 


76-7 
23-3. 


Total 


... 400 100 -o 


. 502 


100 -o 
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FRESH VEGETABLES. 

Proportions oS-' Parts — continued. 



Swedes. 



Per- 
Gm. ceatage. 



Leaf 

Edible part 
Scrapings ... 

Total ... 

Edible part 
Scrapings ... 

"Total ... 



325 

452 

83 

860 

452 
83 

535 



Beetroot. 



Leaf, &c. .. 
Edible part 
Rootlets 

Total .. 



Leaf 
Root 



312 

515 
2 

829 



Carrots. 



■ ■■ ,*5 



37-8 
52-6 
■ 9-6 



84-5 
15-5 



37-6 

62-1 

0-3 



20 -o 
80 -o 



Total 



281 



Parsnip. 

Leaf ... ... 103 

Edible part ... 164 

Scrapings and root- 
lets 



Total .. 

Edible part 
Scrapings .. 

Total .. 



Salsify. 

Leaf 262 

Edible part ... 271 

Scrapings and root- 
lets 



Total ... 

Edible part 
Scrapings ... 

Total ... 



35-3 
56-1 



25 


8-6 


292 


100 -o 


164 
25 


86-8 

13-2 


189 


100 -o 



45-8 
47-4 



39 


6-8 


572 


100 -o 


271 
39 


87-4 

12-6 


310 


100 -0 



Per- 
Gm. centage 
Scorzonera. 



650 
68 
17 



Leaf 

Edible part - 
Scrapings ... 

Total ... 

Edible part 
Scrapings ... 

Total ... 



Cauliflower. 
Flower ... ... 238 

Inside leaf, edible ... 35 
Waste leaf and stem 250 



88 '4' 
9-2 

2-4 



735 


100 -o 


68.. 
17 


80 -O; 
20 -o 


85 


TOO-O 



Total 



523 



Green Artichoke. 
Waste leaf ... 142 

Edible leaf... ... 39 

" Fond " 28 



Total 



209 



Marrow, Green. 
Edible part ... 775 

Seed part ... ... 200 

Skin ... ... 175 



45-5 
6-7 

47-8 
100 -o 



68 -o 
i8-6 
13-4 



67-4 
17-4 
15-2 



Total 



... 1,150 lOO'O 



Marrow, Yellow. 
Edible part ... 775 

Seed part ... ... 350 

Skin ... ... 275 



55-4 
25-0 
19-6 



Total ... 



1,400 100 -o 



(i) Edible 
(2) Edible 



Aubergine or Egg Plant. 

185 lOO'O 



177 



Cucumber. 
"Edible part ... 309 

Skin ... ... 65 



82-6 
17-4 



Total ... 



374 



Tomatoes. 



Edible 



i6o 



FRESH VEQETABLES. 
Proportions of Parts — continued. 



Edible part 
Outer skin. 

Total . 



English Onions, 

Per- 
Gm. centage. 

••• 470 95-5 
... 22 4-5 



Leaf 

Edible part 
Rootlets 

Total .. 



Leek. 



492 



140 

no 

2 

252 



100 -o 



55-6 

43-6 

0-8 



Asparagus. 



Edible part 
Waste stalk 

Total ... 



Per- 
Gm. centage. 
174 42-8 



233 



407 



Seakale. 
Edible part ... 175 

Root and waste ... 52 



Total 



227 



Rhubarb. 
Edible part ... 436 

Leaf and waste ... 95 



57-2 



77-1 
22-9 



82-1 
17-9 



Total 531 

Lettuce. 



Edible part 
Outside leaf and 
stalk 

Total ... 



Per- 
Gm. centage. 
278 63-5 



160 



438 



Batavia. 
Edible part ... 357 

Outside leaves ... 280 
Root ... ... 24 



Total 



661 



Endive. 
Edible inside leaves 193 
Outside leaves and 
stalk ... ... 69 



Total ... 



262 



36-5 



54-0 

42-3 

3-7 

100 -o 



.73-6 

26-4 

loo-o 



Spanish Onions. 

Per- 
Gm. centage. 
Edible part ... 484 98-0 

Outer skin_ ... 10 



Total .. 



Edible part 
Skin 



494 



Garlic. 



Total 



78 

7 

85 



2-0 



100 -O 



91-8 
8-2 

100 -o 



Celery. 



Edible stalk and 

leaf 
Waste leaf 

Total ... 



Per- 
Gm. centage. 



515 
67 

582 



Edible part 

Stalk 

Skin 

Total .. 



t Mushroom. 

... 178 

... 27 

19 



224 



88-5 
"■5 

100 -o 



79-4 

I2-0 

8-6 
100 -o 



Watercress. 



Leaves 
Large stalk 

Total .. 



Per- 
Gm. centage. 
75 50-0 
75 50-0 



150 



100 -o 



Leaf 
Roots 



Corn Salad. 



37-0 96-1 
1-5 3-9 



Total .. 



38-5 100 -o 



Leaf 
Stalk 



Parsley. 



57 
22 



Total ... 



79 



72-2 
27-8 

100 -o 



i6i 



FRESH VEGETABLES. 
Proportions of Parts — continued. 



Cabbage. 



Inside leaves 
Outside leaves 
and stalk 

Total ... 



Per- 
Gm. centage. 
775 62-0 



475 



(2) Inside leaves ... 740 
Outside leaves 
and stalk ... 790 



Total .. 



Brussels Sprouts. 
Edible part ... 195 

Outside leaves and 
stalk ... ... 59 



Total 



Savoy Cabbage. 
Inside leaves ... 282 

Outside leaves and 
stalk ... ... 214 



Total 



Red Cabbage. 
Inside leaves ... 795 

Outside leaves and 
stalk ... ... 590 



Total 



• 1,385 



38-0 



. 1,250 lOO-O 



48-4 

51-6 



... 1,530 lOO-O 



254 



496 



76-8 
23-2 



56-9 

43-1 

ICO-O 

57-4 

42-6 

100 -o 



Leaf 
Stalk 



Perpetual Spinach. 

Per- 
Gm. centage. 

86 70-5 

36 29-5 



Total ... 
.Spinach leaf 



100 -o 



— 100 -o 



Sprouting Broccoli. 

Leaf ... ... 180 

Stalk ... ... 27. 



Total ... 



207 



Curly liale. 

Leaf ... ... 56 

Stalk and root ... 25 



Total 



Thousand Heads. 

Leaf ... ... 112 

Stem ... ... 72 

Main stalk ... 14 



Total .. 



87-0 
13-0 

100 -o 



198 



69- 1 
30-9 

100 -o 



56-5 

36-4 

7-1 

3 00-0 
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Radish — 

(i) Edible part 

Leaf 

(2) Edible part 

Leaf and rootlets 


balstjy — 

Edible part root 

Scrapings 

Leaf 

Scorzonera — 

Edible part root 

Scrapings 

Swede—- 

Edible part 

Skin and rootlets... 

Leaf 


Turmp — 

Inside edible part... 

Scrapings 

Leaves ... 
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DRIED LEGUMES OR PULSES. 

An almost complete set of dried beans, lentils and peas, 
as well as the flour prepared from them was obtainable on the 
market during the summer of 1919. 

A sample of Soya beans was also analysed. 

There is a considerable variation in the chemical analyses 
of the varieties of dried beans, especially in the protein content, 
but the calorie value is about the same. 

In the case of peas, the split variety is of higher calorie value 
than the whole pea. Further, the flour has a still higher calorie 
value. 

Soya beans have a very high fat and protein content, and, in 
consequence of the large amount of fat, have a distinctly higher 
calorie value. 



CEREALS AND CEREAL PRODUCTS. 

With the exception of pearl barley, buckwheat flour. Force 
and a few other special cereal products, an almost complete 
set of cereals (whole grain and milled grain) were obtainable on 
the market during the summer of 1919. 

Messrs. Hovis, Ltd., have kindly supplied various wheat 
samples. They form an interesting series. Middlings and 
semolina closely resemble wheat flour. Further analyses of 
wheat flour are given later. 

The two analyses of rye flour are rather different. Sample 
(i) was a fresh sample. 



FLOUR. 

In addition to the analyses of flour under cereals and cereal 
products, several other analyses have been carried out. 

The analytical data do not differ to any great extent, though 
the samples had a slightly different outward appearance. 

The differences make little alteration to the energy value. 
Flour containing germ will be of more value in health preservation 
than pure wheaten flour. The germ-containing flour has the 
anti- ueuritic vitamine. Rye flour as usually milled contains the 
germ. 
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BREAD. 



Most of the samples of bread procured for analysis were made 
from " war " flour and baked during March, April, May, 1918. 
They were obtained from various sources and consisted of samples 
of: 

White bread (V.V. bread differs in appearance in containing 
large pieces of husk). 
„ with a percentage of rye flour. 

„ ,, „ potato flour. 

Brown bread. 

The analysis of a sample of white bread purchased in August, 
1917, is of interest for comparison. Also a sample baked with 
a remainder of 1914 flour. 

Some analyses of bread baked during 1911-1914 have been 
kindly supplied by Mr. C. H. Cribb, B.Sc, F.I.C., and Major 
Stanley Elliott, O.B.E., B.Sc, F.I.C. They do not materially differ 
from these analyses. Two samples of bread baked in Aberdeen 
in 1920 show similar anal5^ical data to the other samples, except 
in the amount of fat. The high fat content is no doubt due to 
the practice of adding milk to the dough. No marked difference 
is noticeable in the various breads. The food value depends 
ultimately on the moisture content of the bread. The close 
correspondence is better shown in the calculations of the data 
" moisture free." 

War bread differed from pre-war bread mainly in appearance 
and was not so fresh at the time of purchase. It had to be 
sold twenty-four hours after baking. Though not quite fresh 
at the time of purchase, it remained fresh and palatable for over 
twenty-four hours. Pre-war bread was generally stale in twenty- 
four hours. 

Brown bread, on the average (excluding the Scotch samples), 
contained about 2 per cent, more moisture than white bread. 
The Scotch samples were quite fresh, and contained less water 
than the other samples, except one Army bread sample, which 
was stale. 

Preference should be given to brown bread or other breads 
containing the germ of the wheat. The anti-neuritic factor is 
present in the germ ; this is also supplied by the yeast used in 
baking. From the health standard white highly-milled flour 
baked with baking powder is to be deprecated. 



BISCUITS. 
Only samples of both kinds of Army biscuit were analysed. 



igi 






ft 
o 

> 






^ M 00 O M 0\ loco H 
OOO^O^OOHOOO 

HH MHHHMH 


U-) lO 

r> IT) 


VO 
ro 

o_^ 

H 




0\ 
00 M 

t^ H 

ov q^ 

H 


>n 


s 

H 

i 



o 

w 


vco 0^ H 0^ M vo a> t^o 


ro N 


00 
VO 


w fO 
VO VO 


VO 


vo VO O vo VO O C-^yD 'O vO 




000\'*-inO-*Nt»liO 


OV H 


VO 
00 
N 


00 H 

in rr, 
H N 
M M 


Ov 

H 
M 


t-00 Ti-iONVO N lOH H 




1 • 


HHHMHMNMrON 


H 0\ 


O 


H H 





OOOOOOOOOO 


O 


J 


IS 


MOrOiOMMMOOOO 

■O'^NHTj-roomHu-i 
•^•<i-Ti-•<J-■.J-Tl■lo■<^■*■>f 






TfVO 

fo ro 


m 

ro 


1 


U-) CO I^^OO O M a. M M lO 


^ 1 

!S 1 


CO 


VO H 




rO"«*-N roiO'^fO'^rofO 




vOHNOfOroOfOVOt-. 


en C\ 


01 


in in 

VO i 


m 

VO 


VO t^ t^ t^ (N t>. t> r-oo lO 


o r-s 


<ij 


1 1 iOiOt^ir)C«HOOM 


H m 


o 


m m 

o 


m 




' 'oo6ooo"0 





1:2 
^6 


Ov Oi Oioo 00 0^ N Ovoo 0^ 


ri 





H 


o 


OOOOOOHOOO 


1^ 


CiOO NOOiOaONOO 


VO a 


o 


o\ 

M O 





OOHHOOOHHO 







00 00 M to C 00 rOOO Ti- 0\ 


H Ov 




in tn 




MC«iOiOHN>ONrOH 


■^ ro 




o 

o o 


M N H Ci 00 >n VO 00 

OvvO Tl- IT) ro H 1 t^ lo 1 
HHtriNMro fl-* ■ 


VO 1 


1 


00 in 
t^ in 


1 




1 




::::::::::■* 

w 

«oooooooooooo °2El" 

.■gMHHHHHOOOO". ". Cl 

:«<nM44mm'-!'lMoqg 

H M H VO "^ 
1 1 1 ^' 

m <! 03 tn 


: 
• « 

3v& 

Tl O 
u 


1 




o 





192 





1 






n M 


N 


O O 00 O^ fO 


■<)- 







i 






00 -^ 


H 


looo iri cooo 


N 


rt- 




^ 




H 


M 


0^ ON ■^ t^ ■* 


M 


H 




ft 

en 


H 




hT h 


o_ 

tH 


On 00 On H 0_ 

M H 


o_ 


0_ 

M 




o 






















































N 




O Tir 


M 


N to M to lO 


ro 


•* 






O 




fO CO 


fO 


M lO ON ro lO 


ro 


ro 




_3 


M 




o d 


VO 


O U-) lO t^vO 


NO 


vO 




















> 


















d 




to <o 


o< 


lO M lOOO HH 


M 


>o 




be 


bo 




M ro 


« 


O^00 00 00 M 


ro 


ro 




M 


■ 8 




N N 


N 


M ON o »o to 


M 


N 








CI N 


d 


N M N « 01 


W 


N 




W 


M 
















"S 




W Ht 


M 


H w or N 7l- 


Tt- 


01 




tin 




o o 





O O O M o 





° 




6 


-g* 




O ON 





to M t^ H N 


ON 


M- 




■S 


130 




T)- ro 


■i- 


N 00 00 to t^ 


H 


ro 




s 


■y >, 




■^ -s- 


"*• 


Tf ro ro u-1 ro 


Tf 


•* 




.£3 


1/3 ^ 














"55 


















3 


si 


/ 












1 


"S 


en 

2 




N 
fO (O 


fO 


lO^O O NO 
ro ro T^ 1 M 


00 

•0 



■* 




o 


rt 








M 






Q 1 




§ 












































< $ 






o « 


M 


lO "^ H ro On 










(i; 




























O 
















1-1 
<! 


1 

s 




-i- U-) 


lO 


00 00 NO «^00 


r^ 


>o 




o o 


o 


O O O O 








Z 






























<c 


II 




ON 


ON 


O -"f ON On 





0. 




T3 O 




O H 





M M o 1 O 


H 







-s 
















IH 
















Hm 




o o 


o 


00 ro ON tH ro 


ro 







■C tn 
















o<^ 




H M 


M 


H o N M 


IH 


M 




fc 




O M 


(O 


O ro 00 Ov 


N 


01 




•*-> 
















a 




ro CO 


ro 


■+00 t^ lO 


ro 


ro 




^ 




■* ■+ 


•i-^ 


■O- ■* ■* CO ■<f 


•<t- 


■<1- 




i^8 to 




00 o 


1 


l^ lANO If 


1 


1 




•rl Ph o 




h " 


1 


00 VO ^ 1 NO 


1 


1 




^ o 8 




CO CO 




<s M t^ »ri 










■u 






: : : : 










tio 






. . . N : 










11 






ON 
M 










u 




S 00 00 00 u 00 








1 


H P.0O 
H ON 




(£>) Brou 

Sample, 9.3.1 
4.4.1 

Scotch sampl 
Sample, 9.3.1 


0) 












'^ -2, 


s 


§ 


s 



193 



BREAD. 

Analyses of White Bread (igii-1914). 

By C. H. Cfibb. B.Sc, F.I.C., and Stanley Elliott, B.Sc, F.I.C. 





Acidity 






• 


Carbo- 






c.c. N/io 
per 100 gm. 


Water. 


Ash. 


Protein. 


hydrate 
by Difi. 


Fat. 




34-4 


43-4 


I -1 


7-2 


47-7 


0-6 




41 -I 


42-9 


I -2 


6-5 


48-5 


0-9 




34-4 


41 -6 


I -O 


7-3 


49-7 


0-4 




26-6 


43-4 


I-O 


7-3 


47-6 


0-7 




48-9 


44-3 


1-5 


6-8 


46-8 


0-6 




32-2 


44-5 


0-9 


6-8 


47-2 


0-5 




24-4 


40-5 


0-8 


6-8 


50-7 


I -2 


Mean 


34-6 


42-9 


I •! 


7-0 


48-3 


0-7 



Analyses Calculated Moisture Free. 



— 


Ash and 

Sodium 

Chloride. 


Fibre. 


Protein. 


Carbo- 
hydrate. 


Fat. 


Sample, 4.3.18 


3-2 





"•5 


85-1 


0-2 


5-3-I8 




3-0 


— 


12-4 


84-4 


0-2 


2.4.18 




3-8 


I -oo 


13 -I 


•82-0 


0-2 


4.4.18 




3-3 


0-9 


12-8 


82-8 


0-2 


I4-3-I8 




2-9 


I -2 


12-4 


83-4 


0-2 


18.3.18 




3-2 


0-9 


12-8 


82-9 


0-4 


Army, 31.1.18 




3-3 


0-5 


II -o 


84-9 


0-3 


16.3. 18 




3-3 


I -I 


12-8 


82-5 


0-4 


Sample, 14. 3. 18 




3-5 


1-8 


15-2 


79-0 


0-5 


-.8.17 




2-9 


0-3 


II-5 


84-9 . 


0-3 


^ 1914 flour, 1918 


2-4 


0-3 


II-5 


86-0 


o-i 


Scotch sample, 1920 


1-4 


0-5 


12-7 


77-1 


1-4 


With rye 


3-7 


0-9 


II-4 


83-8 


0-2 


25 per cent.... 


3-1 


0-9 


II -9 


83-9 


0-2 


With potato ... 


3-4 


0-7 


12-4 


83-3 


0-2 


13 per cent.... 


3-5 


0-9 


12-7 


82-8 


0-2 


Mean 


3-1 


0-7 


12-4 


83-1 


0-3 


Sample, 9.3.18 


3-2 


1-4 


13-4 


8i-8 


0-2 


4-4-I8 


5-2 


1-5 


12-4 


80-7 


0-2 


9.318 


3-4 


I '13 


13-4 


8i-7 


0-4 


Scotch sample 


3-3 


6-8 


II-4 


82-7 


1-9 


Sample, 9-3-i8 


3-7 


1-3 


II-7 


82-6 


0-7 


Mean 




3-8 


I -2 


12-5 


8i-9 


0-7 
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BREAD, 

Analytical Data of Cribb and Elliott. Calculated Moisture 

Free. 





Ash and 


* 


Carbohydrate 




— 


Sodium 


Protein. 


and 


Fat. 




Chloride. 




Fibre. 






1-9 


12-7 


84-3 


i-i 




2-1 


II-4 


84-9 


1-6 




1-7 


12-5 


85-1 


0-7 




1-8 


12-9 


84-1 


I -2 




2-7 


12-2 


84-0 


I'l 




1-6 


12-2 


85-0 


0-9 




1-3 


II-4 


85-2 


2-0 


Mean 


1-9 


12-2 


84-7 


1-2 
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FRESH FRUITS. 

With the exception of apricots, which were not obtainable 
on the market during 1919, an almost complete set of the common 
fresh fruits has been purchased for analysis. Other fruits not 
obtainable, during the course of the period taken for this purpose, 
were pomegranate, medlars and quinces. These are of minor 
importance, as they are not frequently eaten. Rhubarb is 
included under fresh vegetables. In the case of fresh fruits 
there is another small factor to be considered, namely, the very 
great variety of most kinds of fruit ; this is most noticeable 
with apples, pears and plimis. Several varieties of each have 
been procured. In some instances there is resemblance in calorie 
value, in other instances there is difference. This may depend 
mainly upon the state of ripeness of the fruit. The better quality 
fruit usually has a higher calorie value, partially on account of 
the fuller ripeness (hence more sugar) and partially on account of 
the smaller amount of waste. 

Sugar is the chief calorie-giving constituent of fruit. Its 
amount has been determined directly in each case, and it is of 
interest to notice whether the sugar be " glucose,"* or a mixture 
of " glucose " and sucrose. Generally speaking, glucose is the chief 
sugar of fruits ; sucrose is not present in all fruits. 

The acidity of the fruits has also been determined, but no 
food or calorie value has been calculated from this figure. Usually 
the acid of fruit is returned as maUc acid. It is not proven that 
mahc acid is the only acid present in fruits. Grapes undoubtedly 
contain tartaric acid, oranges and lemons contain citric acid. 
Other acids have also been isolated from fruits. The absence 
of this calculated figure may partially account for the "unde- 
termined matter " which is present in the majority of the 
analyses. The " undetermined matter " may also be more 
water, as it is very difficult to remove all water from syrupy 
matter such as results on drpng fruits. Pectin is another 
constituent of fruits which is included under " undetermined 
matter." Our knowledge of this substance is very limited, 
both as to its estimation and amount in fruits, and also as to its 
calorie value. 

The data for calorie value are thus minimal figures, but 
they would not be largely increased if the undetermined matter 
were regarded as sugar. 

Bananas are an exception in gontaining starch. The un- 
determined matter is here regarded as starch. 

The various fruits, in so far as was necessary, were separated 
into their edible and inedible parts. The proportions of these 
parts were determined. Only the usual edible matter was 
analysed. Allowance can be made for the waste from the 
proportion of the inedible matter. 

* i.e., Sugar directly reducing Fehling's solution. Fructose is included 
in the term as now used. 



Prc 

Apples 

Charles Ross (i) — 
Edible 
Waste 


)P0RTI 

Gm. 

212 
15. 

227 

516 
37 

553 

134 
9 

143 

432 
51 

483 

417 
48 

465 

379 
65 

444 

266 
207 

473 

351 

263 

614 


] 
FRESH 

ON OF E) 

Per- 
centage. 

93-4 
6-6 
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FRUITS. 

DIBLE AND WASTE. 

Blackberries. 

Gm. 
Cultivated. Edible — 
Wild, Edible ... — 

Cherries. 
Black- 
Edible 384 

Waste 56 

Total . . . 440 

White- 
Edible ... ... 356 

Waste ... ... 50 

Total ... 406 

Cooking- 
Edible ... ... 376 

Waste ... ... 54 

Total ... 430 

Currants. 
Black- 
Edible 429 

Waste ... ... 25 

Total ' ... 454 

Red- 
Edible ... ... 435 

Waste ... ... 20 

Total ... 455 

White- 
Edible ... ... 449 

Waste 17 

Total ... 466 

Damsons. 

Edible 222 

Waste 20 

Total ... 242 


Per- 
centage. 
100 
100 


Total 

Codling (cooking) (3)- 
Edible 
Waste 


100 -O 

93-3 
6-7 


87-3 
12-7 

100 -o 




100 -0 




Total 




Cox's Orange 

Pippin (1)— 
Edible 
Waste 


93-7 
6-3 


87-7 

12-3 
lOO'O 


Total 


100 -o 


87-4 


Golden Nob (11)— 
Edible 
Waste 


89-4 
10-6 


12-6 

100 -o 






Total 


100 -o 




Pearmain (7) — 
Edible 
Waste 


89-7 
IO-3 


94-5 
5-5 


Total 


100 -o 


100 -o 


Quarenden (7) — 
Edible 
Waste 


85-4 
14-6 


95-6 
4-4 


Total 


100 -0 


100 -o 


Bananas 
Canary (5)— 
Edible 


56-2 

43-8 


96-4 
3-6 


Waste 


100 -o 


Total 


100 -o 




Jamaica (5) — 
Edible 
Waste 


57-2 
42-8 

100 -o 


91-7 
8-3 


Total 


100 -o 









Figures in brackets indicate number of apples. The larger the apple, 
the smaller the amount of waste. The skin is included as edible matter. 
Any bruised portion is included under waste . 
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FRESH FRUITS. 
Proportion of Edible and Waste — continued. 



English (5) — 
Edible ... 
Waste ... 


Gm. 

Figs. 

201 

49 

250 

ooseberries. 

... 452 
I 

••■ 453 
■•• 457-5 
... 458-6 

ipe Fruit (i). 

266 
... 114 

... 380 

Grapes. 

344 
22 

366 

... 254 
13 

267 

•■• 375 
22 

"• 397 

uality) — 

... 131 
4 

-•■ 135 


Per- 
centage. 

80-4 
19-6 


Gm. 
Grapes. 
Muscat (ordinary) — 

Edible ... ... 202 

Waste ... ... 10 

Total ... 212 

Spanish white- 
Edible ... ... 351 

Waste ... ... 25 

Total ... 376 

Greengages. 

Edible 467 

Waste ... ... 27 

Total ... 494 

Lemons. 

Edible 186 

Waste 88 

Total ... 274 

Melons. 
English — 

Edible 438 

Waste 318 

Total ... 756 

Cantaloupe — 

Edible 587 

Waste ... ... 713 

Total ... 1,300 

Spanish — 

Edible ... ... 1,452 

Waste 862 

Total ... 2,314 

Mulberries. 
Edible — 


Per- 
centage. 

95-3 
4-7 


Total 


100 -0 


100 -o 


G 
Cooking — 
Edible ... 


99-8 

0-2 


93-3 
6-7 


Waste ... 


100 -o 


Total 


100 -0 




Eating- 
Edible ... 
Waste ... 


99-7 
0-3 


94-5 
5-5 




160 -o 




Total 


100 -0 




70-0 
30-0 




Gra 

Edible 
Waste 


67-9 


Total 


100 -o 


32-1 








94-0 

6-0 




Alicante — 
Edible ... 
Waste ... 


57'9 


Total 


100 -o 


42-1 


Colmar — 
Edible ... 
Waste ... 

Total 

Hambro — 
Edible ... 


95-1 
4-9 

100 -0 

94-5 
5-5 


100 -o 

45-2 
54-8 

100 -o 


Waste ... 




Total 


100 -0 


62-8 

37-2 




97-0 
3-0 




Muscat (ist c 
Edible ... 


100-0 


Waste ... 




Total 


100 -o 
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Edible 
Waste 



FRESH 

Proportion of Edible 

Nectarine (i). 

Per- 
Gm. centage. 
126 94-7 
7 5-3 



Total 



133 100 -o 



Oranges. 



Calif ornian (i) — 
Edible 
Waste... 

Total 

S. African (2) — 
Edible 
Waste... 

Total 

Tangier (6) — 
Edible 
Waste . . . 

Total 



149 76-0 
47 24-0 



196 


100 -o 


235 
98 


70-6 
29-4 


333 


100 -o 


234 
66 


78-0 

22 -O 


300 


100 -o 



Edible 
Waste 

Total 



Peaches (2), 

187 93-0 
14 lyo 



201 100 -o 



Pineapple. 



Edible 

Waste 

■ Total 

Pears. 

Cooking (8) (small 
William)— 
Edible 
Waste... 

Total 

Eating (5) (William)- 
Edible 
Waste... 

Total 



632 
307 



67-3 
32-7 



939 100 -o 



461 
59 



88-6 
II-4 



520 


100 -o 


470 

68 


87-4 

12-6 


538 


100 -o 



FRUITS. 

AND Waste — continued. 
Pears. 



Eating (10) (Hazel)- 
Edible 
Waste... 

Total 



Cooking (12)- 
Edible 
Waste... 



Per- 
Gm. centage. 



418 
61 



87-2 

12-8 



479 100 -o 



431 87-4 

62 12 -6 



Total 



493 100 -o 



Plums. 

Yellow (cooking) — 
Edible... ..i 

Waste... 

Total 



471 
31 



93-8 
6-2 



502 100 -o 



Yellow red (10) — • 
" Victoria," 
eating — 
Edible 
Waste... 

Total 



466 96-5 
17 3-5 



483 100 -o 



Red (eating) (3) — 

Pon Seedling — 
Edible ... 226 96-2 
Waste 9 3'8 



Total 

Blue (cooking) — 
Edible... 
Waste... 

Total 

Blue red (10) — 
" Royal,' 
eating — 
Edible 
Waste... 

Total 



235 100 -o 



434 
29 



93*7 
6-3 



463 100 -o 



424 
25 



94-4 
5-6 



449 100 -o 
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FRESH FRUITS. 
Proportion of Edible and Waste — continued. 
Per- 



Seetion— 
Edible 
Waste 



Gm. centage. 

Pumpkin. 



304 
153 



66-5 
33-5 



.Total 



457 100 -o 



Raspberries. 



With stalk- 
Edible ... 
Waste 

Total 



346 
32 



91-5 
38-5 



378 100 -o 



Gm. 
Strawberries. 



Per- 
centage. 



Ordinary — 
Edible ... 
Waste ... 

Total 

Selected — 
Edible ... 
Waste ... 



440 
31 



93-4 
6-6 



Total 



■• 471 


100 -0 


.. 484 

.. 16-5 


96-7 
3-3 


■ • 500-5 


100 -o 



Edible 



Whortleberries. 
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DRIED FRUITS. 

A very complete set of dried fruits was obtainable on the 
market, but there was no possible differentiation into " selected " 
and ordinary varieties — except in the case of dates, where two 
varieties have been purchased. Real sultanas were obtained, 
but a small raisin is sometimes sold as sultana. 

In the case of dried fruits, the whole fruit. as purchased is 
generally eaten, except in the cases of dates and prunes. Here 
the stone was separated, and its percentage ascertained. 

In all cases there is a considerable amount of undetermined 
matter. This is probably water, as it is practically impossible to 
drive off water by heating from sticky substances containing 
" glucose." 

The undetermined matter has been assumed to be starch in the 
case of banana, as it is well known that this fruit contains starch 
in its fresh state. 

It is curious that currants and prunes contain approximately 
20 per cent, less " glucose " than the other dried fruits. They have 
a very high amount of undetermined matter. Further chemical 
examination will be necessary to ascertain the composition of 
this undetermined matter. 



Proportions of Parts. 
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JAM, HONEY, ETC. 

Twelve varieties of jam by different makers were procured ; 
most were of 1917 manufacture, but some were made in 1918. 

The commercial jams have on the average about 69 per cent, 
of sugar. 

A comparison with home-made jam, in which less than the 
usual amount of sugar was used in preparation, is interesting. 

Jam has approximately the same sugar content as honey. 

The sugar has been estimated in terms of reducing sugar 
as glucose and cane sugar ; in most cases the amount of reducing 
sugar exceeds that of glucose. It is accounted for by the action 
of the acid fruit juices upon the cane sugar, producing hydrolysis. 

The undetermined matter may be organic acids, or possibly 
more water, for it is difficult to remove all water from syrups. 
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NUTS. 

Nuts are in some cases sold in shell and in some cases with- 
out shell. In those cases in which they are sold complete, the 
shell has been removed, and the proportion of shell and kernel 
ascertained. 

There is considerable variation in the analytical data, but 
a fair mean figure is obtained if the chestnut and coconut milk 
are excluded. 

The value of the whole nut, as purchased, is calculated by 
multiplying the analytical data by the percentage amount of 
the edible matter in the whole nut. 



Kernel 
Shell 



Proportions of Shell and 

30 Almonds. 

Per- 
Gm. centage. 

44-5 29-7 

105-5 70-3 



Total 



150-0 100 -o 



Kernel 


24 Brazils. 
126 


SheU 


Ill 



Total 



... 237 



Total 



193 



Shell 



53-2 
46-8 





26 Chestnuts. 




Kernel 
Shell 


165 

28 


85-5 
14-5 



63 Cobs or Filberts. 
Kernel ... ... 85 -5 

125-5 



40-5 
59-5 



Total 



211-0 loo-o 



Kernel in Complete Nut. 
I Coconut. 



Flesh 

Milk 

Shell 



Kernel 
Shell 



Per- 
Gm. centage. 

369 51-3 

145 20 - 1 

206 28-6 



Total 



720 



Total 



19 Walnuts, fresh. 
Kernel ... ... 82 

Shell 120 

Total ... 202 



100 Peanuts. 

62-0 69-3 
27-5 30-7 



89-5 100 -o 



24 Walnuts, dried. 

Kernel 94 43.0 

Shell ... ... 115 55-0 



Total ... 209 100 -o 



40-6 
59-4 

100 -o 
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CHOCOLATE, COCOA AND SUGAR. 

The analyses of chocolate and cocoa do not show so much 
variation as might have been expected. Eleven samples of 
chocolate and six of cocoa have been analysed. The mean value 
is a very fair figure. 

Brown sugar is impure, whereas white sugar is a very pure 
foodstuff. Five varieties of white sugar all contain approxi- 
mately 100 per cent, of sucrose. 
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Excluding skin 

Lobster — 

Flesh only 

Edible matter only 

Edible matter less waste 
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APPENDIX, 



ACCESSORY FOOD FACTORS OR VIT AMINES. 

The accessory food factors, or vitamines, are present in 
certain fresh foods. If these foods be suitable and varied they 
wUl in most cases be sufficient. Attention must be given to 
the nature of the food, otherwise the symptoms of the deficiency 
diseases, namely, scurvy, rickets, beri-beri and pellagra, may 
appear. These diseases can be cured by taking the proper diet 
in each case. The accessory food factors, or vitamines, serve to 
maintain health. The researches of recent years point to the 
need of a daily intake of each vitamine. The accessory food 
factors play such an important part in adequate nutrition that 
the following tables showing their distribution (selected and 
re-arranged), from the Report of the Medical Research Com- 
mittee (1919), are appended. They serve to show at a glance 
the good and bad foods in these categories. 

Common Foodstuffs containing No Accessory Food Factors. 
Fats and Oils. Meats, etc. Cereals, etc. 



Lard. 
Olive oil. 
Cottonseed oil. 
Coconut oil. 
Coconut butter. 
Linseed oil. 



Tinned. 
Fish, white. 
Cheese (skim milk). 
Meat extracts. 
Malt extracts. 
Preserved lime juice. 



Margarine from veg. fats. Beer, wine. 



White wheaten flour. 
Pure cornflour. 
Polished rice. 
■Pea flour, kilned. 
Oatmeal, kilned. 
Custard powders. 
Egg substitutes. 



Common Foodstuffs 


containing All 


Three Accessory Factors. 




Fat soluble A 


Water soluble B 


Water soluble C 


Foodstuff. 


or 


or 


or 




Anti-rachitic. 


Anti-neuritic. 


Anti-scorbutic. 


Cabbage, fresh 


+ -I- 


+ 


+ + + 


,, cooked 


+ 


+ 


+ 


Pulses, germinated 


•+ 


+ -I- 


+ + 


Cereals, germinated 


+ 


-h-l- 


+ -I- 


Liver 


+ + 


+ + 


+ 


Milk, cows', whole, raw 


+ + 


+ 


+ 


dried 


+ + 


+ 


-+* 


,, ,, ,, boiled 


-I- + 


+ 


- + 


,, ,, condensed, 








sweetened 


-1- 


+ 


+ 


Meat, lean 


+ 


+ 


+ 


Carrots ... 


+ 


+ 


+ 


Potatoes 


+ 


+ 


+ 



* Signifies less than -|-. 
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Common Foodstuffs Rich in Fat Soluble A {Anti-rachitic). 



Butter 


. + + + 


Heart 


+ + 


Cod liver oil 


■ + + + 


Herring 


+ + 


Cream ... 


+ + 


Mackerel 


+ + 


Egg yolk 


H- + 


Salmon 


+ + 


Wheat germ 


+ + 


Cabbage, raw 


+ + 


Beef or mutton fat 


+ + 


Lettuce 


+ + 


Fish oil 


+ + 


Spinach 


+ + 


Liver 


+ + 


Carrots 


+ 


Foodstuffs Rich in Water Soluble B (Anti-neuritic). 


Eggs, fresh and dried 


+ + + 


Fish roe 


+ + 


MTieat germ 


. + + + 


Linseed and millel 


: ... + + 


Dried yeast 


. + + + 


Dried pulses 


+ + 


Yeast extract and auto 


- 


Germinated pulses 


... + + 


lysed, " Marmite " .. 


. + + + 


Nuts 


+ + 


Liver, brain, sweetbread + + 






Common Foodstuffs Rich in 


Water Soluble C (Anti-scorbutic). 


Cabbage, raw ... 


■ + + + + 


Tomatoes, canned 


... + + 


Lemon juice, fresh 


. + + + + 


Germinated pulses 


... + + 


Orange juice, fresh 


. + + + + 


Cabbage cooked 


r ,hr. at 


Tomatoes 


• + + + + 


ioo° G. ... 


+ + 


Runner beans, raw pod 


s + + + 


Lemon juice, prese 


rved ... + + 


Swede juice, fresh 


. + + + 


Lime juice, fresh 


+ + 


Raspberries, fresh 


+ + 


Carrot 


+ 


Cloudberries, fresh 


+ + 


Onion 


+ 


Salads, cresses, etc. 


++ 


Rhubarb 


+ 


Cooked potatoes 


+ 


Apples 


- + 


Lean meat 


- + 


Bananas 


- + 


Raw milk 


- + 


Grapes 


- + 


Beetroot 


- + 
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